Swiss research during war 
years has produced import- 
ant developments in gas tur- 
bines of both open- and 
closed-cycle types, free-pis- 
ton-compressor power-gas 
generators, highly super- 
charged diesels, boilers for 
high specific outputs and 
other power equipment. For 
an on-the-spot report from 
Stanley Tucker, see pp 64-69 


Design charts, prepared 
and tested by W A Shoudy, 
consulting engineer, are fast 
and practical means of find- 
ing proper steam pressure 
and temperature, and size of 
pipe, breeching and stack for 
an industrial power plant to 
meet specified power and 
process loads. Turn to p 87 


<4 Combustion chamber, pul- 
verized-coal-fired monotube 
boiler to deliver 200,000 Ib 
per hr at 2250 psi and 930 F 
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This Thermohm, mounted in its protecting 
well and held firmly in place by its molded 
bushing, translates temperature into elec- 
trical resistance and reports it to a Mi- 
cromax Recorder like the one in the top 


picture. Thermohms are sturdy ex- 
tremely sensitive detectors well suited to 
their relatively low-temperature jobs. 
Jel Ad N-33C07) 


MEASURING INSTRUMENTS - 


“DEEPWATER” GETS PROMPT WARNING 
IF FREEZE-UP APPROACHES 


A “freeze-up” in  Deepwater’s 
water-treating plant could be a real 
disaster, because this station, oper- 
ating non-condensing, uses 62,500 gal- 
lons of Salem Canal water each hour 
of the day’s 24. Naturally, with such 
a quantity required, storage of enough 
water to last any length of time 
presents a tremendous problem . .. so 
that a freeze might even cause a 
shutdown. It is thus inevitable that 
a red-letter instrument in the plant 
should be the Micromax ‘Tempera- 
ture Recorder, which dependably 
warns when and if any water line 
nears the freezing point. 


Deepwater engineers depend on the 
accuracy characteristic of Micromax 


TELEMETERS 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA, PA. 


AUTOMATIC CONTROLS - 


Instrument panel in Deep 
water Operating Co.'s Wat 
Treating Dept., Penn, 
Grove, N. J. Micromax Ten 
perature Recorder (arrow 
shows temperature of vai 
ous water lines, thus helping 
prevent freeze-ups this 
vital station, which not on|\ 
carries a central station load, 
but also supplies steam to a 
nearby process-industry plant. 


—thoth to allow time for all possible 


anti-freezing measures as temperature 


turns critical, and to provide for the 


lag in emptying pipes if that should 


ever become necessary. A feature for 


convenience is Micromax’s reliable re- 


cording, on a single instrument, of 


‘Thermohms situated in pipes at vary- 


ing distances from the Recorder, s0 


that the entire temperature picture |s 


visible at a glance. 


Micromax temperature recording 


and control covers a wide range ot 
For details or for help 
on a specific problem, write us; We 


applications. 


send recommendation or appropriate 


catalog, as you preter. 


HEAT-TREATING FURNACE 


POWER (with which are consolidated ‘Science and Industry,"' "'The Engineer Review," ''The Engineer," 
Vol. 89, No. |1. Published monthly with an additional Directory number in December 
Broadway, Albany |, N. Y. 
Albany, N. Y., under the act of March 3, 1879. 
should be addressed to the Director of Circulation, Power, 330 West 42nd Street. New York 18, N. Y. 


all subscription orders. 


Subscription rates—U. S. and 
years. Great Britain and British Possessions 36 shillings per year 


S. Possessions, $3.00for one year. 


and "The Stationary Engineer’) November, 
McGraw-Hill Publishing Company. Inc. 
Editorial and executive offices, 330 West 42nd Street, New York 18, N_ Y. 


Entered as second class matter August 25, /936, 2 
Printed in U. S.A 


Aliow at least ten days for change of address. . 
Please indicate position and company connection © 
$4.00 for two years. 


Al! other countries $6.00 for one year, $9.00 for two years. %c per copy. 


Publication office, 99-/29 Nort 


All communications about subscription 


Canada, $3.50 for one year, $5.00 for t¥° 


A ii 
| | | i 
/ 


STEAM COST 


@ A unique combination of automatic coal 
conveying, distributing and stoker firing is 
proving to be a fine investment in cutting 
steam and labor costs and improving boiler 
efficiency in a low pressure boiler installation. 


Coal is conveyed from storage to a point 
above the stoker hoppers by means of a 
Link-Belt Bulk-Flo conveyor .. . is distributed 
to hopper spouts by a Link-Belt screw con- 
veyor ... and is automatically fired by Link- 
Belt industrial type stokers. 


Conveyor operation is semi-automatic. Limit 
switches in the enclosed spouts shut off the 
motors when the spout and hopper are filled. 

be Other switches in the stoker hopper may be 
NG Bas F set to restart the system when the coal is 
consumed to a low level, provided that the 
gates are properly manipulated. The operator 
is relieved of considerable routine attentive- 
ness. Dust-tight operation assures cleanliness. 
An additional feature is the use of hinged 
spouts to permit access to the boilers for 
cleaning. 


We'll be glad to make a study of your boiler 
room coal handling problem and submit 
should recommendations. 


ire for 


ble re- 
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rature 


or the 


Bulk-Flo combines in a single flexible unit the 
nt, of : functions of an elevator, conveyor and feeder, 

a to handle many flowable materials under all 
tigi 3 conditions of loading. A simple, low-cost solu- 
ler, so je tion to many handling problems. 
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opriate 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 

40, Atlanta, Dallas 1, Minneapolis 5, 

San Francisco 24, Los Angeles 33, 

Seattle 4, Toronto 8. Offices in principal 
cities. 
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SUPERHEATER 
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Cross-sectional view of B&W Stirling Boiler, 
equipped with Water-cooled Walls, and B&W 
Economizer. Capacity—100,000 Ib. of steam 
per hour at 425 lb. pressure and 550 F. total 
temperature. 
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General view of “The Big Swede”, world’s 
largest glassine paper-making machine. It 
is 280 feet long, 182 inches wide, and has 
top production speed of 750 feet per minute. 
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Power plant improvements, necessitated by 
the installation of “The Big Swede”, famous 
280-foot paper machine, have paid handsome 
dividends to the Rhinelander Paper Company 
in the form of coal savings and lower steam 
costs. 


The prime factor in meeting the mill’s in- 
creased steam demands, created by this giant 
machine, is a new 100,000 lb. per hour under- 
feed-stoker-fired Stirling boiler equipped with 
a B&W Economizer. 


This new unit, together with other power- 
plant improvements, has effected a steady re- 
duction in Rhinelander’s steam costs to the 
present 35 cents per 1000 lb. Kilowatt-hour 
costs have also dropped substantially; effi- 
ciency of the new steam-generating equipment 
averages 82.5 per cent—and coal savings are 
20 tons a day. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . . . Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifuel Burners . . . Seamless and Welded Tubes * 
and Pipe .. . Refractories . . . Process Equipment. 


The performance of B&W steam-generating 
equipment has long been well known to the 
Rhinelander Paper Company. For several’ 
years prior to “The Big Swede” installation, 
three other Stirling boilers met the mill’s 
growing load demands by operating at in- 
creasing ratings. Altogether, twelve B&W boil- 
ers have been installed at Rhinelander opera- 
tions since that company’s founding in 1903. 

Similar instances of long-term satisfaction 
—and other case histories as impressive as 
“The Big Swede” story—have been accumu- 
lating in many industries for over 70 years. 
They indicate that boilers designed and built © 
by B&W for all combinations of conditions— 
capacity, pressure, temperature, feedwater, 
fuel, and space—provide high-standard per> 
formance, continuity of service, high over-all 
station economy, and greatest return on initial 
investment. 
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Ellictt 2500-hp two-pole squirrel-cage induction motor 
driving a blower for installation in a metal refining plant. 
The motor is enclosed, self-ventilated with air cooler, 
lubricated from an integral lubricating system. 


Three Elliott 1750-hp two-pole induction motors of drip- 
proof construction driving high-pressure boiler-feed pumps 
in a central station. 


Elliott 350-hp two-pole splash-proof induction motor driv- 
ing Elliott blower in an oil refinery. 


; Electric Power Dept. 
RIDGWAY, PA. 
Plants at: JEANNETTE, PA. + RIDGWAY, PA 
SPRINGFIELD, O. NEWARK, N. 4 


DISTRICT OFFICES IN PRINCIPAL CITIE 
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. cost iro" frames and prackets— 

@Rotor winding designe? gor the service 
@ substantiol: roomy conduit pox 
construction minimize? windad® on 
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| 3 controlled entiation assures cool 
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When you've specialized along cer- = stopped improving the qualities of 
tain lines for thirty-five years, youare motors in that class and new refine- 
more than likely to excel at it. That | Tents, new ways of construction have 
tended. to make almost any large 
high-speed motor drive a job for 
Elliott. 

Consult Elliott motor engineers on 
Elliott engineers have never — your next large motor requirement. 


has been Elliott Company's case in 
) the matter of these large, high-speed 
two-pole motors. 


Elliott motors have a rugged cast iron frame Substantial cast iron brackets help make Elliott 
waich is also smooth and streamlined. motors quiet and vibrationless. 


pilver soldering assures permanent connections 
pn all Elliott motors. 


of “diamond cage’’ construction used for A substantial, roomy conduit box is a feature of The arrow points to ventilating ducts and coil 
ial torque and/or current characteristics. all Elliott motors. ; bracing similar to that used on Elliott turbo- 
alternators. 
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| STEAM TURBINES + GAS TURBINES + ELECTRIC GENERATORS AND MOTORS + BLOWERS AND 
: COMPRESSORS + TURBOCHARGERS FOR DIESEL ENGINES « CONDENSERS + STEAM JET EJECTORS 
FALTERS FEEDWATER HEATERS AND DEAERATORS + DESUPERHEATERS TUBE 
AL CITIES CLEANERS + GREASE EXTRACTORS + SEPARATORS + STRAINERS + NONRETURN VALVES 


SAVES MAINTENANCE 
AS A CLEANING 
MEDIUM SAVES FUEL 


SAVES PIPING INSULATION 


| SAVES FEED WATER MAKEUP 
oa 
ve 
| 
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There is no condensate loss due to soot blow- 
“tig using compressed air instead of steam as 


: : : the cleaning medium, with the Diamond Auto- 
=matic Sequential Air System. This is a particu- 


larly important feature where feed water 
makeup is a problem. And having a greater 
density than steam, compressed air provides 
better cleaning. 

The air is discharged from permanently in- 
stalled elements (see below) in a series of 
short puffs with substantial pauses between. 
Spreading the cleaning ‘cycle over a longer 
period of time eliminates stack discharge 
nuisance and permits use of a much smaller 
compressor. 

The “human element” is entirely eliminated 
from soot blowing by the Diamond automatic 
sequential system which assures the positive 
operation of each blower unit in correct 
sequence and at the right speed every time. 


No blower unit can be overlooked or incor- 
rectly operated by a careless operator. All 
soot blower units on the boiler, superheater, 
economizer, and air heater are controlled 
from a single panel (see below). 


Labor is saved because no attendant is 
needed to drain the piping, warm it-up and 
then operate each individual blower unit. 
Experience gained during several years’ oper- 
ation on a number of installations proves that 
maintenance costs are unusually low and 
that air blowing requires only 13 to 24 of 
the energy from the coal pile that is needed 
for steam blowing. 


The Diamond Automatic Sequential Air Soot 
Blower System has been in successful central 
station use on boilers as large as 900,000 
lb/hr units since 1940. For further informa- 
tion ask for Bulletin No. 956. 


DIAMOND POWER SPECIALTY CORPORATION 


Detroit 31, Michigan 
Diamond Specialty Limited * Windsor, Ontario 


Shown below is the Diamond Air Puff 
Soot Blower having element permanently 
installed inside the setting; various types 
of retracting soot blowers are also used 
in the Diamond Automatic Sequential Air 
Soot Blower System. 


Program panel at left controls both 
fixed and retracting blowers 
arranged in three groups; any de- 
sired number of groups can be had 
when system is designed. Entire soot 
blowing system is operated in cor- 
rect sequence by sim- 
ply pushing “start’’ 
button. 
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BOILER ROOM 


Dir y, tiresome jobs with hand 
stoking that maké boiler room operations waste- 
ful and distasteful are virtually ended when you 
install an A Perfect Spread Stoker. You'll mar- 
vel at the elimination of these inefficiencies and 
the way steam and operating costs drop. 

Fully automatic and simple in operation, this 
modern, streamlined stoker requires practically 
no attention. It runs steadily, quietly—regard- 
less of the steam demands—without clogging 
or jamming. It keeps the boiler room neat and 
clean and makes grate cleaning and ash removal 
surprisingly easy. 

When you consider all these advantages, as 
well as its ability to burn economically the wid- 
est range of solid fuels, you'll see how the & 
Perfect Spread Stoker keeps labor requirements 
low and makes waste go. You can get all the 

facts by writing today for the eye-opening & 


If Your Steam Requirements Call for 175 


H. P. up to 200,000 lbs. per hour— 


YOU NEED THIS BULLETIN 2p=e 


Writeus. 2400 Aramingo Ave., Philadelphia 25, Pa. 


Other Products: A€-Tayler Stohers, Lo-led Meists, Maria Bock lole-Shaw Field 
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WILL vais STOKER 
AFFECT YOUR 


FUTURE OPERATIONS? 


PERHAPS you've heard about the improved 
Taylor Stoker—a time-tested stoker with 
outstanding mew features that you should not 
overlook when selecting fuel firing equip- 
ment for your future power plant operations. 

Precision control feed mechanism and pro- 
visions for better air flow mean morethorough 
combustion and minimum stack discharge. 
The stoker has simplified unit construction 
throughout with fewer moving, longer wear- 
ing parts. Continuous ash discharge and 
numerous other advantages are additional 
aids to efficient operation and low cost 
steam generation. 

Examine a// these features in the Type “R” 
Taylor Stoker booklet before you make any 
decision. A few minutes invested this way 
will pay dividends in worthwhile informa- 
tion. Mail your request to us today. 


IF YOUR Steam Requirements Call for 
20,000 to 500,000 lbs. per hour— 


YOU NEED THIS BOOKLET 


Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 
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Cooperate with the ‘National Fuel Efficiency 
_-Program’’ of the U.S. Bureau of Mines. 


Grinders 


- 
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TAYLOR STOKER 
| HI ant uperating 
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Other Products: A-Pertect Spread Stoker, Le-Hed Moists, Marine Deck Auxiliaries, Hole-Shaw Fluid Power, Diamond Face dl 
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BAILEY METERS 
ENGINEERED 


Bailey Field Engineers backed 
installations adjust each Bailey Boiler 


The use of Bailey Boiler Meters and Bailey engineering 
service for fuel conservation dates back through World War I. 


Modern installations of Bailey Boiler Meters ust 
include Bailey Boiler Control to automoli 
maintain maximum fuel economy and © 
desirable operating conditions. 
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BOILER METERS + MULTI-POINTER GAGES + FLUID METERS + RECORDERS « sUPpi 


PASSPORT 
CONSERVATION 


cked by the know-how gained from thousands of successful Steam Flow—Air Flow 
oiler} Meter to the particular requirements of the unit which it serves. The meter 


then serves as a guide to firemen in obtaining maximum fuel conservation 
in everyday operation. 


Bailey engineering service starts with the selection of equipment and con- 
tinues through the design, construction, calibration, installation and final 
we adjustment on the job. Much of this engineering work is done in the user's 
plant by Bailey Field Engineers who have been thoroughly trained in com- 
bustion and automatic control practice. These engineers are stationed in 
over 30 industrial areas throughout the United States and Canada for the 


purpose of rendering prompt “on the spot” engineering service without 


undue traveling expense. 


The Bailey Engineer in your community has “know-how” at his command which 
was developed by over 25 years experience with the Steam Flow—Air Flow 
method of combustion control. This includes the records of tests on thousands 
8 of boiler installations covering a wide range of fuels, furnaces and fuel burn- 
~ : ing equipment. You will find that this engineer has more to offer than meters 
ap and controllers. He is primarily interested in helping you to secure maximum 
nam fuel conservation and other benefits which result from the intelligent use of 


automotic 


ing correctly selected and properly applied instrumentation. 


G-21 


BAILEY METER COMPANY 
1036 IVANHOE ROAD « CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada _ 
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+ DESUPERHEAT CONTROL + COMBUSTION CONTROL 
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Major steam equipment, and the investment it represents, should have 
maximum protection. That’s why, from overhead water level gages to 
bottom blow-off valves, so many plants insist on Yarway auxiliaries. 


Yarway blow-off valves alone are “standard” equipment in over 12,000 
, plants today. And the latest addition to the Yarway line—the Remote 
A Liquid Level Indicator—is proving such a success that already more than 
3,000 have been purchased. 


Unswerving adherence to sound engineering principles, plus constant 
research in a of new and more rigid service requirements, 
make Yarway products a fine investment in boiler protection. 


When planning new installations—or extending present facilities—look 
to Yarway for boiler trim. Catalogs available on request. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY UNIT TANDEM BLOW-OFF VALVES, 


built for pressures up to 2500 psi. Combining in a 
single one-piece forged steel body a Hard-seat blow- 
ing valve next to boiler and a Seatless sealing valve... 
This tandem provides advantages for blowing or for 
draining and sealing in a compact, rugged unit. 
Described in Catalog B-432. 


~ 


YARWAY REMOTE LIQUID LEY 


for pressures up to 1500 psi. Brings 
tevel indication down fe instrument panel or 
convenient eye-level lecetion—right in front of 
your eyes, on o brilliantly lighted scale. Operated | 
by the boiler water itself, using the pressure dif- 
ferential between a constant head of water and 
the varying head in the boiler drum. Described in 
Ceteleg WG-1820. 


ICATOR, 
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YARWAY FLOATLESS HI-LO ALARM @ 
WATER COLUMN WITH SESURE 
INCLINED GAGE, 


for pressures up to 400 psi. Water column 
operates on same principle as the high pres- 
sure column. Sesure inclined gage gives easy 
reading of water level from below. Described 
in Catalog WG-1810. 


YARWAY FLOATUESS ALARM 


| 1500 psi. Alarm mechonism 
ed solid weights and operates on 
acement principle to give Instant, posi- 
ng ef dengerovs deviations from 
ral water level. Pressure-sealed fiat-giass 
» inserts are mica protected and have 
spring-loaded cover plates which pre- 
nt excessive strain on glass, Ask for Cate- 
log WO-1810. 


SEE YARWAY PROD 
UCTS... 
HEAR LOWELL THOMAS DESCRIBE 


their 
9, application 
colorful, informative, maintenance in the 


SEATLESS TANDEM 


BLOW-OFF VALVES, motion picture, “There Kodachrome and 
tondord in ever 12,000 plants—for pressures up ks 9 Reason,” An Engineer. 
te 600 psi. Famous belanced sliding plunger de- % Follow Yarwa 


tign with nen-clegging, straight-through flow. 
No seats te score, wear and leok. Described in 
Cotelogs 8-424 and B-432. 


omas, the 
ator, is your narrator, 


ing schools and exi employee 9roups, enginee 
out charge. Write nay Obtain this film with. 
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into great Power 
7. Plants, oil refineries, rubber mills, Processing 
Plants and other industri 3 
a world-famous comment 


Paradoxical—but it can be done 


with 


All coal is relatively high priced these days 
and much of it — that which is more easily 
available — is poor in quality. Paradoxically 
enough, it is possible to produce low-cost 
steam with these relatively high-priced; 
poorer-grade coals. It all hinges on having 
equipment that will burn them efficiently, 
and without operating difficulties. | 

In the final analysis, management is con- 
cerned with the cost of coal only insofar as 
it affects the cost of steam. In general, low 
steam costs are achieved chiefly through the 


use of proper fuel burning and steam gen- 


erating equipment, intelligently operated. 


Spreader Stokers 


me 


“*. enabling such plants to take advantage of 


Many plants, all over this country, have 
found the answer to lowered steam costs by 
installing C-E Spreader Stokers. This versa- 
tile stoker gives an excellent account of itself 
with almost any grade of coal, thus permit- 
ting the plants where it is installed a free 


choice in the matter of coal selection and 


any price changes in the coal market. 
Why not make your plant independent of 
the uncertainties of coal price and produc- 
tion—present and future—by installing the 
service-proved C-E Spreader Stoker? It is a 


long step in the direction of low steam cost. 
A910 


COMBUSTION 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STONERS; ALSO SUPERWEATERS, ECONOMIZERS AND AIR HEATERS 
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Approximate application range of C-E 
Spreader Stoker — 150 boiler hp to largest 
units suitable for stoker firing. Simple, 
rugged construction. Hopper, feeding and 
distributing mechanism, variable - speed 


drive and motor are contained in a compact 
unit. Rotating spreader blades feed coal 
into furnace in crisscrossing streams which 
assure uniform distribution. Fines are 
burned in suspension and the rest of the 
coal is burned on a grate — stationary or 
dumping type. Grate surface is zoned for 
regulating air admission and to facilitate 
cleaning. Adapted to limited space condi- 
tions. Easy operation. Low maintenance. 


e C-E Steam Generators. 


hre 
ae Stokers firing 
| oe Installation of three Spreader Sto 


THE SPREADER STOKER 
PAYS FOR ITSELF 
OVER AND OVER 


In an average installation the cost 
of coal used in a year exceeds 
many times the initial cost of a 
C-E Spreader Stoker. Moreover, its 
first cost is soon absorbed by its 


saving in coal cost — an economy 
, cycle repeated throughout its many 
useful years. 


9g 
4 e g pt Pp 
Rear view f c E Sprea e 
e ° d r Stoker with on se tion of rates m dum n osition 
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Here’s the Easy Way 


TO STEP-UP MOTOR AND LAMP PERFORMANCE! 


1. BEFORES 4 tors 


of costly, heavy secondary copper was 
needed to bring power to machines. . 


2. AFTERS sere. powe: 


where you need it! Allis-Chalmers Dry-Type 
Transformers installed right at load center! 


ONTRAST THESE TWO PICTURES. No. 1 shows a 

condition of poor lighting and motor performance. 
This is a result of line losses and low voltage incurred 
over a long run of heavy secondary copper bringing 
power to the machinery being served. 


Now look at picture No. 2. By installing 3 Allis-. 


Chalmers AD Dry-Type Transformers 
right at load center, motor and lighting 
performance have been stepped up! That 


power consuming run of secondary — is eliminated. 
Man-hours and materials were saved ...no insulating 
liquid or fireproof vaults were needed. 

And because Allis-Chalmers AD Dry-Type Trans- 
formers are 1) small, 2) light, 3) won't drip, they 
go up anywhere...on posts, beams, overhead struc- 
tures. Get full details on these highly adaptable, 
money-saving units today. Send for Bulletin B6027. 


ALLIS-CHALMERS, MILWAUKEE 1, WIS. A 1832 
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PUMPING PROBLE 


Here’s a booklet that answers all these questions — and more. 
Init, ship and shore engineers give tips on: 


How to get 5 to 50 times longer service from 
vital parts. 


How to reduce power, packing and main- 
tenance costs. 


How to select materials for handling corro- 

sive sea water and cargoes. 

How to solve many difficult pump probleins. 
plus 

General information on pumps written by 

the associate editors of “POWER” magazine. 


You'll find “PRACTICAL PUMPING PROBLEMS... and how 
they are solved” a handy reference aid. It shows the many 
ways Monel* and the other INCO Nickel Alloys can be used 
to lengthen the life of rods, shafts, sleeves, liners, impellers 


and other vital pump parts. Send for your copy today. 
*Reg. U. S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 WALL STREET, NEW YORK 5, N. Y. 
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DIRECT FIRING 


Oa first Direct Fired Installation of 


Pulverized Anthracite was made in a large New 


Jersey paper mill in 1935. 


Six more industrial installations have since been 
made to fire pulverized anthracite with this same FW 


system in capacities up to 175,000 lb. of steam per hour. 


Important savings have 
been realized from the use 


of low grade anthracite and 


a new source of fuel has 


been made available. 


20 
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Pulverized ANTHRACITE 


{ Lid ti} 


First Central Station 


Steam Generator for the | 


Direct Firing of Pulver- 
ized Anthracite Coal. | 


Two Units for the Hunlock i ie | 


Creek Plant of the Luzerne N ‘ 
County Gas & Electric Co. j Lik : 


for 178,000 Ib. per hour of aay 


steam each. 


With 


1 


| 


165 BROADWAY ¢ NEW YORK 6, N. Y. 


FOSTER WHEELER CORPORATION (s 
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UNIT FOR CHESTERFIELD 
STATION OF VIRGINIA | ON 
ELECTRIC & POWER CO. 


comprising Sturtevant Forced 
Draft Fan; Induced Draft 
Fan; Vane Control* for in- 
stant regulation of each 
fan; and S.A.1.D. Fly 
Ash Collecting System. 
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Two of these Sturtevant Units (left) serve boiler 
rated 525,000 pounds of steam per hour at 
Chesterfield Station (above)—designed and built 
by Stone & Webster Engineering Corp. 


Building five vital mechanical draft functions into one 
compact and economical unit, marks an achievement of 
significant importance to power plant operators. For now, 
instead of buying separate units to fit into a system, one 
unit does the whole job. Combining a Forced Draft Fan, an 
Induced Draft Fan, Volume Control for both fans and a 
Dust Collecting System makes a Sturtevant “package” that 
sets new standards of efficiency; offers valuable savings in 
initial cost; and minimizes maintenance, repair and re- 
placement expense. 


Engineered and constructed from a rich background of 
Power plant experience, plus continuing research on me- 
chanical draft problems, this newest Duplex Fan Unit 
offers you an opportunity to duplicate Sturtevant records 
of efficiency and economy—made in such plants as Chester- 
field Station. A Sturtevant Engineer will gladly offer con- 
vincing facts upon which to base your judgment. 


B. F. STURTEVANT COMPANY 
Division of Westinghouse Electric 


HYDE PARK, BOSTON 36, MASS. 
“Reg. Trade Name, U. 8. Patents 1,460,428; 1,578,843; 1,846,853; 1,089,413 
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Sturtevant Duplex Fan unit installed. Effi- 
ciency of Fly Ash Collector eliminates ex- 
cessive erosion of induced draft fan—prevents 
dust nuisance around the plant. 
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at less cost than patchwork! 


Load-center distribution Like many older plants of moderate size, this one was saddled 
system supplanting old- with an obsolete power distribution system. A recent rise in 
time system step-by-step power requirements, necessitating extensive additions to the old 
will pay the full costs of system, brought the problem of replacement to a head. 


replacement A study by G-E engineers showed the wastefulness of extend- 
ing the outdated 2-phase system with 5-wire feeders such as 
originally used. Instead, they suggested a step-by-step plan for 
converting to load-center power distribution. This conversion 
plan is paying its own way right from the start. 


1. The immediate need for extra power is being met with a new 
G-E load-center unit substation. The customer saved 5 per cent on 
first cost alone by buying standard three-phase equipment for the 
expanded main service. The total cost of all the three-phase high- 
voltage feeders was less than the cost of just the low-voltage two- 
phase extension, had the need been met by patchwork. 


2. Later, additional load-center unit substations will be installed, 
until the old system is entirely supplanted. Savings resulting from 
the 2, to 5 per cent extra efficiency of the three-phase system will 
Unit substations are easy to install; the amount to $2000 to $4000 per year in power costs alone. This will 


use of Pyranol* or dry-type transformer pay off the costs of complete modernization at some 20 per cent 
sections, with safety metal-enclosed 


per year. 

switchgear, permits them to be located 

on the factory floor adjacent to the load The changeover is being made without productioa shutdowns 

erecs, on bolconies, or in basements during installation of the three-phase system, or in the changeover 

without requiring oa vault. : ‘ 

from the obsolete system. The new system will be safer, and require 

less servicing time. When completed, the customer will have a 

power distribution system engineered for growth, whatever the 

extent of the plant’s future power needs. 


What does a check-up of your own power distfibution system 
show as to voltage conditions, outages, maintenance costs, and 
restrictions on plant expansion? Perhaps modernization the load- 
center way can be planned so as to be fully self-liquidating. Ask 
your local G-E representative, or write for Bulletin GEA-3758. 
Apparatus Dept., General Electric Company, Schenectady 5, N.Y. 


Where building layout makes it desir- 
able, unit substations are bvilt for in- 
stallation outdoors. 

*Pyranol is the G-E trade mork (Reg. U. S. 
Pat. Off.) for askarel, a noninflammoable, 


nonsludging insulating liquid. 
KEEP ON BUYING BONDS — AND KEEP ALL YOU BUY 
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One-line diagram of 
the power system dur- 
ing the transition period. 


2-PHASE 5S-WIRE 
440 VOLTS 


New feeders (black) will replace the old feeders (yellow) 
and establish a simplified, modern distribution system. 


GENERAL ELECTRIC 


321-42—5900 
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MULTIFUEL 
BURNERS 


Baw 
PULVERIZER 


Above—Typical B&W Inte- 
gral-Furnace Boiler ar- 
ranged for Multi-Fuel Fir- 
. + 

ing. 


AIR DOORS: x AIR DOORS 


Right—Details of B&W 


OBSERVATION GAS BU RNER 
Multi-Fuel Burner. 


WINDOW 


IMPELLER 


ARCH TILE 


PRIMARY- AIR ANQ 
COAL INLET 


AIR REGISTER LIGHTER 
CONTROL ASSEMBLY 
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ONE 


No need for converting and then re-converting . . . or equip- 


ping boilers with separate burners for using coal, oil, and 


gaseous fuels together, or when any one fuel becomes scarce. 
Changing conditions in fuel needs and availability can always 
be met when your boilers are equipped with the. ... 


B&W MULTI-FUEL CIRCULAR BURNER 
for Pulverized Coal, Oil, and Gas 


This burner provides in ONE compact 
unit the features of the B&W Combina- 

tion Oil and Gas Burner and those of the 
~ B&W Circular Burner that is so widely 
used for pulverized fuels. This combina- 
fion, properly co-ordinated with furnace 
and boiler design, provides a wide lati- 


‘tude in choice of fuels:—all grades of 


coal and petroleum coke in pulverized 
form, oil, and gas. These may be burned 
singly or in any desired combination. 
High combustion efficiency with any fuel 
is assured through turbulent mixing of 
fuel and air. Let Babcock & Wilcox en- 
gineers explain how this equipment can 


simplify your fuel-burning problems. 


Send for Bulletin G-20 A describing 
this B&W Multi-Fuel Burner and the 
B&W Combination Oil & Gas Burner. 


BABCOCK 


Water-Tube Boilers, for Stationary Power Plonts, for 


Marine Service . . . Water-Cooled Furnaces .. . Super- 
heaters . . . Economizers . . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grote Stokers . . . Oil, Gas 


ond Multifuel Burners . 
end Pipe 


. . Seamless and Welded Tubes 
» Refractories . . . Process Equipment. 
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REPUBLIC INSTRUMENTS 


and CONTROL EQUIPMENT 


COMBUSTION CONTROL 


All Sizes of Boilers 
All Types of Firing 


Low steam costs are the result of high 
boiler efficiency. Daily performance at 
test efficiencies will result from the 
installation of a Republic combustion 
control system. They are designed for all 
sizes of boilers and all types of fuel firing 
equipment. 


CONSTANT STEAM PRESSURE 


Automatically maintains a constant steam 

ressure by controlling the fuel and air 
input to the boilers in balance with the 
boiler load. 


EFFICIENT COMBUSTION 


Automatically maintains maximum com- 
bustion efficiency over entire range of 
boiler rating, by controlling simultane- 
ously the fuel and air input to boiler in 
measured proportions and in a fixed ratio. 


LOAD DISTRIBUTION 


Automatically distributes load equally 
among all the boilers, or the load can be 
distributed between the boilers as desired. 


WRITE FOR DATA BOOK No. S-21 


For Measuring the Flow of 
Steam -Water-Gas-Air-Oil 


Do you have a means for easily and 
quickly checking the production and dis- 
tribution of these power plant services? 
Do you know how much you are paying 
for steam or how economically it is being 
used? Republic flow meters will give you 
all the production and maintenance in- 
formation you need in order to detect 
leaks and improve methods. 

WORKING PRESSURES 
Republic meters are available for all work- 
ing pressures up to 5000 Ib. per sq. in. 
RANGE EASILY CHANGED 

The range of a Republic meter can be 
easily and quickly changed by merely 
changing the range tube. 

READING INSTRUMENTS 

The Republic indicator, recorder and in- 
tegrator operate independently of each 
other and can be supplied separately or 
in combination. They are remote reading. 
EASILY READ 

The indicator scale and the recorder chart 
all have uniform graduations and are 
direct reading. The integrator has a large 
cyclometer type dial. 


WRITE FOR DATA BOOK No. 701 


Eliminate Guesswork 
in Boiler Operation 


Republic boiler instruments provide the 
operator with continuous performance 
records, which are the only reliable guide 
to efficient boiler operation. ° 


STEAM FLOW METERS 

Remote-reading indicators, recorders and 
integrators measure flows of steam and 
feedwater. 

BOILER METERS 

Records simultaneously on one chart the 
steam flow from the boiler and the ratt 
of air flow to the furnace for combustion. 
DRAFT INSTRUMENTS 

Indicating and recording types in single 
or multiple units for all pressure or draft 
ranges. 

CO2 METERS 

These instruments continuously indicatt 
and record per cent COz2 in flue gi 
measured by the Orsat method. 
THERMOMETERS 

Long-distance expansion-type thermom 
eters with single or multiple pen recordess 


WRITE FOR BOILER METER DATA 
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INCREASE 


Today’s Steam Production 
DECREASE 


REGULATORS 


For Controlling Pressure 
Flow-Level-Speed 


Republic regulators are supplied for the 
automatic control of pressure, rate of flow, 
speed of rotation, level of a liquid or the 
proportioning of two pressures, flows, 
etc. in a fixed ratio by mechanically oper- 
ating a valve, damper, rheostat or various 
types of variable speed transmissions. 


SENSITIVITY 


Republic regulators can be made sensi- 
tive to changes of less than 0.001 inch 
of water. 


Republic regulators can be made to meet 
any speed requirement up to one full 
stroke in 2.4 seconds. 


STABILITY 


The patented Republic stabilizer will 
stabilize against any time lag in the 
Operation of the equipment being con- 
trolled. 
POWER 


Standard Republic power cylinders will 
deliver from 360 to 5600 foot pounds 
per stroke. 


WRITE FOR DATA BOOK No. S-13 


Steam Costs 


Designed to Meet Your 
Special Requirements 


Whatever your plant conditions, you can 
obtain the necessary operating flexibility 
and accurate regulation of steam temper- 
ature with the rugged, simply-controlled 
Republic desuperheaters described 
below. 


RATIO TYPE 


This desuperheater is a 
venturi in which the desuperheating 
water, completely evaporated at all flows, 
is controlled by the steam flow in the 
correct proportion to reduce the steam 
temperature to the required value. 


RATIO TANK TYPE 

This unit is similar to the ratio type 
except that a water tank is added to give 
emergency water reserve. 


STEAM ATOMIZING TYPE 


In this desuperheater, built for extremely 
wide range operation and zero pressure 
loss, the desuperheating water is com- 
pletely atomized at all rates of flow by a 
small quantity of high-pressure steam. 


WRITE FOR BULLETIN No. S-30 


Regulating and 
Pressure Reducing 


For your key jobs, where valves must not 
fail—where they must continuously and 
accurately regulate the pressures and 
flows of steam and water on which other 
vital processes depend — Republic valves 
give you the dependability you need. 
ANY STEAM CONDITIONS 

These valves are of the gradual-opening, 
high-lift, double-seated type, lever or hy- 
draulic-operated, built to A.S.A. standards 
for steam conditions up to 1500 Ib. per 
sq. in., 950 F and capacities up to 
1,000,000 Ib. of steam an hour. 

STABLE REGULATION 

Republic valves will regulate accurately 
from maximum flow down to 2 per cent 
of maximum. 

CUSTOM MADE CONSTRUCTION 
Republic valves are built for any piping 
condition, with inlet and outlet sizes 
proportioned for nape pressure reduc- 
tions. Special steels are used, depending 
on service requirements. 

ONE-PIECE STEM 

Valve stem and discs are machined from 
a single stainless steel forging. 


WRITE FOR BULLETIN No. S-40 
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Republic Flow Meters Co. 


2240 Diversey Parkway ° Chicago 47, Illinois 
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~EXACO Ursa Oils have all these qualities 

—and more! You can depend on them 
not only to assure full-power Diesel output 
with minimum fuel consumption but—be- 
cause of their special properties—to prolong 
the life of bearings, liners, rings and pistons. 
Their use means extra thousands of hours 
of trouble-free service between overhauls. 
You save materially on your Diesel main- 
tenance costs. 

Production of Texaco Ursa Oils, from well 
to finished product, is wholly Texaco con- 
trolled and guided by constant research. In 
one of the world’s largest refineries, the 
most modern techniques are employed to 
improve the basic lubricating qualities of 
superior crudes, and absolute uniformity is 
maintained through the“careful supervision 
of skilled technicians. 

Because of their outstanding perform- 
ance, Texaco Ursa Oils are approved by all 


TUNE IN THE 
TEXACO STAR THEATRE 
WITH JAMES MELTON 
EVERY SUNDAY NIGHT 
—CBS 


leading Diesel engine manufacturers, and— 


More stationary Diesel hp. in the 
U.S. is lubricated with Texaco 
than with any other brand. 


Texaco Lubrication Engineers specializing 
in Diesel lubrication are available to you 
upon request. Get in touch with the nearest 
of more than 2300 Texaco distributing 
plants in the 48 States, or write The Texas 
Company, 135 East 42nd Street, New 
York 17, N. Y. 


Effective lubrication of a Diesel engine calis for an oil espe- 
cially designed for the particular type of engine and the serv- 
ice for which the engine is built. To meet this requirement, The 
Texas Company, in step with improvements in Diesel engine 
design over the past thirty years, has developed a complete 
line of Texaco Ursa Oils . . . one to meet the requirements of 
every type and size of Diesel, from the smallest high-speed 
portables to the largest stationary and marine installations. 
When a Texaco Lubrication Engineer recommends a particular 
grade of Ursa, you can be sure it is the right oil for maximum 
efficiency and minimum fuel consumption. 
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Extraction Turbine. Condenser. Deaerator. q 


(2) Generator & Exciter. © Condensate Pump. © Boiler Feed Pump. q 
ey Switchgear. e Steam Jet Air Ejector. © Mechanical Drive Turbines. g 
18 Major Items of Eq vipment The flow sheet, representing a typical steam 


power plant of approximately 7500 kw. capacity, sug- 


for Steam Power P lants Are gests the various items of equipment available under 


fon the Worthington trade-mark. 
Pro d ucts of Wor thi ng If you have known of Worthington through ex- 


perience with any one of their products, you will be 


When planning equipment for steam power plants, the interested to learn about other types manufactured by 
name Worthington becomes a logical consideration, because the same company. Worthington engineers specializ- 
the Worthington line is the most complete . . . backed by en- ing in equipment for steam power stations are avail- 
gineering staffs that have been responsible for many of the able in all parts of the world. Send the coupon today 
important advancements in the handling of steam and water for information that may serve as the first step in ex- 
in power plants. periencing why there’s more worth in Worthington. 
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H. P. Steam 
to Plant 

L.P. Steam 
to Plant 


ome) 


to Spray Pond ~ 


Circ. Water 


from Spray Pond 


@ Comp. Air 


to Plant 


Treated Water = 


to Plant 


© Compressor with Synchronous Motor. ® General Service Pump. 16) Atmospheric Relief Valve. 
@ Circulating Water Pump. 14) lon Exchange Softeners. ® Meters. 


® Deep Well Pump 15) Fuel Oil Pumps. ® Air Conditioning and 
Refrigeration Equipment. 


WORTHINGTON PUMP & MACHINERY CORPORATION 
Harrison, N. J. 


Please send me, without obligation, literature on items 
checked below. 


OOD OOO OOO® 
OO @OVUOOO®O 


ADDRESS 


[_] Check here to have a Worthington representative 
call. 
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BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES— 
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In buying a valve, as in buying anything else, 
it’s value you're really after. 


What is the measure of valve value? Length 
of service life, efficiency of performance, time 
and expense required for maintenance... 
these are the principal factors. 


In these and in all other elements of value, 
Lunkenheimer Valves have proved their su- 
perior worth throughout American industry, 
in wartime as in peacetime. Maintenance : | 
men everywhere rely implicitly on these ee | 
better valves because they know they are 
better values—quality-built in every detail, 
assuring longer and more efficient service 
with the very minimum of maintenance 
trouble and expense. 


For Better Valve Values, 
Specify Lunkenheimer! 


ESTABLISHED 1862 Y U R 
THE LUNKENHEIMER 
THE CO. LUNKENHEIMER 
DISTRIBUTOR 
CINCINNATI 14, OHIO. U.S. A. 
NEW YORK 13. CHICAGO 6 Lunkenheimer Distributors are lo- 
BOSTON 10 PHILADELPHIA 7 cated in the principal industrial cen- 
ters. There is one near you fully 
EXPORT DEPT. 318-322 HUDSON ST.. NEW YORK 13.N. Y. equipped to assist with your mainte- 
nance and operation problems. Call 
on him. 


AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS = = 
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Key 


to Why A-C’s 
Smooth-Running Electrifugal Pump 
is the Finest of its Kind! 


ALUMINUM 


ONE-PIECE 
Steel Shaft 


O 


PROBLEM: Here is conventional pump 
and motor. How can we couple 
them together better—to save space, 
increase stability, and provide rigid 
alignment. 


INDESTRUCTIBLE 
Rotor 


Slinger 


BRONZE 
Impeller 


NI” KIND of pumping power now gives you new 
standards of performance and economy! Allis- 


Chalmers engineering has combined pump and motor into SOLUTION: We design a new kind 
” of pumping unit—the one and only 
a single, compact unit—the “Electrifugal” Pump—which “Blectrifugal” Pump! Motor and 
takes less space, gives you smooth operation with maxi- pump are now on one shaft—which 
cuts space 33%, assures alignment 
mum protection against dangers of abnormal wear, leak- and smooth operation. No wonder 

age, corrosion, vibration! One-piece iron casting forms ing power for your money! 


motor yoke, bearing housing, pump bracket and feet. One 
shaft running on 2 ball bearings carries the motor-rotor 
and pump impeller (see above). Result: true alignment, 
smooth operation—less maintenance! For you that means 
extra strength, extra value in terms of operating economy 
and long life. For complete information about this great 
pump, call our nearest office, or write ALLIS-CHALMERS, 


MILWAUKEE 1, WISCONSIN. SEA-BLUE BEAUTY: Modern design of 
Electrifugal Pump looks well on 
HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. jobs anywhere! Capacities from 15 


to 1600 gpm—heads up to 500 feet. 


A 1933 


ALLIS-CHALMERS 
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Other Advantages 
Limitamp Control Offers YOU 


| New air-break contactors meet the most 


severe requirements of high-voltage mo- 
tor-control service. 


2 Efficient overload relays, accurately cali- 
* brated against actual motor characteris- 
, protect your motors from overheating. 


Undervoltage protection— when power 


* fails or voltage is low, the motor is 
taken off the line and will not restart on 
return of power. 


4 Silent operation—EJ-2 fuses are noiseless 
* when they blow. 


NEED MORE INFORMATION? Bulletin GEA- 
4247 gives a complete, illustrated description 
of Limitamp control. For a copy, contact our 
local office. Apparatus Dept., General Electric 
Company, Schenectady 5, N. 


SAFETY FOR MEN 
AND MACHINES 


AIR-BREAK 
CONTACTORS... 
GOOD FOR MILLIONS ¢ 
OF OPERATIONS 


How fast-acting LIMITAMP CONTROL 


protects high-voltage motors 


e@ Limitamp control, with its current-limiting EJ-2 
fuses, provides fast, positive short-circuit pro- 
tection for high-voltage squirrel-cage, synchronous, 
and wound-rotor motors. 

When a short circuit occurs, the fuses cut off 
the rise in current in less than a quarter cycle, 
and clear the short in less than a half cycle —long 
before the short-circuit current has time to harm 
the contactors or motor. 


Gives This Lumber Mill 
Sure, Short-circuit Protection 


om 


New Limitamp controls at the Hammond plant are inspected 
by Lloyd Snook, chief electrician. This factory-assembled 
group control saves installation time and space as well as 
materials. 


For the newest ‘‘packag<d’’ control to protect 
high-voltage motors, the Hammond Lumber Com- 
pany of Eureka, Cal., chose fast-acting Limitamp 
control. 

Incoming power for the mill is taken directly 
from the generator bus of a nearby generating 
station. Therefore, power under short-circuit con- 
ditions may run as high as 150,000 kva, making a 

high degree of protection essential. 

Limitamp control, with its cur- 
rent-limiting fuses, provides this 
protection for all motors in the 


INDUSTRIAL 
CONTROL 


Keep on buying BONDS—and 
keep all you buy 
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The temperature ot two valves 


warned the Hall engineer of trouble ahead— 


T was a routine inspection of the boiler room at an 
I electric plant in the South. Everything seemed in 
excellent condition that afternoon—until the Hall 
engineer casually touched two valves near the flash 
tank on the continuous blowdown line from one of 
the boilers. 

The valves (1) should have been hot. Instead, they 
were merely lukewarm— and the Hall engineer knew 
that meant that something was wrong. 

Questioning brought out the fact that when one of 
the turbines had been opened a short time before, 
slight deposits had been noticed on the blades. The 
Hall engineer therefore arranged to have the boiler 
taken off the line at once. 

Pinholes drilled each side of the blowdown control 
valve (2) showed that water was reaching the valve, 
but not getting through. When the valve was removed, 
it was found that the disc on the valve stem had fallen 
into the seat. Apparently it had come loose some weeks 


earlier, but the pressure of the water had held it up. A 
few days before the inspection the boiler had been of 
the line for a while, and this had permitted the disc 
to fall and block the line. 

Water tests had been made regularly, but, as the 
diagram shows, samples thought to be from #12 boiler 
were actually of water from #11 which had backed up 
from the 3” line. The two sets of samples differed 
enough to have come from different boilers because the 
flashing of some water into steam on entering the 3” 
line caused a slightly different concentration in the 
false sample. 

Thus the high concentration which built up in the 
boiler water of #12 boiler because of lack of blowdown 
was not detected. Thanks to the Hall engineer’s quick 
reaction, however, trouble was averted, and the boiler 
was back on the line the next morning. 

Every plant that generates its own steam ca 
profitably use Hall service. Write us for full information. 


HALL LABORATORIES, INC., HAGAN BUILDING, PITTSBURGH 30, PA. 
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AT we LIENTS GET; 
Concerning Water in. 
1€ Proper treatment of boiler Water, 
3. Instruction of designated employees In Making of 
€ssentia] ©ontrol tests. 
Periodic check up by Hall S€rvice engineers. 
5. Periodic checking of samples by Hall Laboratories 
6. “Trouble shooting” that includes all service neces. | 
Sary as Problems arise, 
+. allof Which adds UP to boilers that stay on the line! 
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CORROSION 
(RUST) 


Have you received your 
copy of “Lubricania’’? 


This informative handbook, 
“Tide Water Associated Lubri- 
cania’’, gives a clear, concise 
description of the basic tests 
used to determine important 
lubricant properties — Corro- 
sion, Flash Point, Pour Point 
and many others. For your 
FREE copy write to: Tide 
Water Associated Oil Co., 17 
Battery Pl., New York 4, N. Y. 


inhibit 


TYCOL INDUSTRIAL 


ENGINEERED FOR EVERY! 
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Turbines 
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(a) pearing® at low (a) Geared qurbines with ynit beet 
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separate pearing and syste™- 
2. Marine qurbines 
(a) All pearing airect connected 
with caxculatingd syste™- 
(b) High gpeed Reduction 
Gears geared qurbines with unit 
pearing and geat eixculating sy> 
tem. 
(c) single peduction Gears 
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RIO TURBINE OILS 


These new Tycol RIO oils are an extremely valuable contribution 
to satisfactory turbine performance. Their remarkable purity of 


refinement — their endurance in service — and their high rust 


and oxidation inhibiting qualities is a matter of record. 

Long and exhaustive tests in actual turbine units — units al- 
ready showing definite rust development when operated on 
conventional type oils — prove the efficiency of RIO oils ... both. 
as an economical lubricant, and rust inhibitor. 

Therefore, if moisture is a factor in your turbine operations, 


you can depend on RIO oils, with their high rust inhibiting 


properties, to provide unqualified protection against corrosion 
. .. without loss of valuable lubrication efficiency. 

Tide Water engineers are thoroughly experienced in all 
phases of turbine lubrication. Call or write the nearest Tide 


Water Associated office for expert advice and help in selecting 
the Tycol lubricant best suited to your specific need. 


UB RIC ANTS 4 PRINCIPAL OFFICES 
‘ PITTSBURGH CHARLOTTE, H.C, 
NEED | 
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Engineered and recommended for: 
1. Marine qorbines 
(a) Low speed aouble seduction 
pearing and circulating sy* 
(b) pouble zeauctio® geats on | 
geared qurbines with two 
ent pearing and geet circulating 
systems. 
(c) Drive pearing 
on geared motor drive ith 
jating system 
2. Ring oiled Bearings (pirect ot 
geared: land oF marine) 
(a) Bearings at normal temper 
sures: petwee™ 140° and 180 ¥. 
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true worth is inevit 


Recommended for niches 
in the Hall of Shame are 
the leaders of the House 
of Heil. 


—All 
New Day. 


ideologists of the 


—All fluent of tongue. 


— All uttering words to dis- 
suade men from honor- 


able business tactics. 


So their flourishing 
business came to the end 
of the road. 


—recalling again the 
truth in the business ad- 


vice of William Penn: 


stably discover’ 


Timely precept, that. Many businesses will discover the true 
worth of techniques and equipment used in defeating the Houst 


of Heil. . 
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“True worth is inevitably discovered’...4c cays 


LOOK, how to discover the true worth of an arc welding machine: 


SEPARATE 
EXCITER 


Discover how 
the SHIELD-ARC 
WELDER cuts 
costs 15% to 20% 


JOB SELECTOR 


CONTINUOUS 
CURRENT CONTROL 


LAMINATED 
FRAME 


LINCOLN. 


MOTOR PROTECTIVE . 


DEVICE 


HE true worth of the “Shield-Arc’’ Welder 

is found in its ability to produce better welds, 
faster, under all welding conditions. Users 
report 15% to 20% lower welding costs with a 
“Shield-Arc”’ than with conventional arc welders. 
Look inside and discover why . . . such exclusive 
features as: 


Dual Continuous Control (‘‘Job Selector’ and Cur- 
rent Control) provides precision adjustment of any 
TYPE or SIZE of arc to suit the job, for highest 
welding speed at all times. 


THE LINCOLN ELECTRIC COMPANY ° 
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Separate Excitation assures fastest welding under 
any and all conditions . . . at all current values. 


Laminated Magnetic Circuit for quicker response of 
welder to arc demands... for faster welding. 


Self-Protected Motor assures positive and complete 
protection against motor burn-outs . . . allowing 
sustained operation at high amperage for highest 
welding speed. 


31 “Shield-Arc” features are described in Bul. 412. 


Free on request. 


DEPT. E-2 ° CLEVELAND 1, OHIO 
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No restfictions are placed on coal selection in this 
KVS design and unit firing is provided to assure 
maximum operating flexibility. Coal pulverization 
with the KVS Air-Swept Tube Mill is superfine. 
When mixed with air and air-floated to the burner, 
the coal becomes a carbureted fuel approaching 
the gaseous state for faster, better, more perfect 


_combustion and the cost of maintenance is little. 


KVS ENGINEERING SERVICE 


Kennedy-Van Saun offers a complete service for the 
design, building. erecting and furnishing complete. 
ready-to-operate steam generating plants, including 
all necessary components .... a service available 
under one competent responsibility. You are invited 
to consult with KVS on your steam requirements. 


In this design, provided with top firing with pulv 


ized coal combined with bottom firing with hog fuel 


radiant heat is distributed evenly over the furna 
area. Each fuel is burned independently of the oth 


as required. Perfect pulverization, at low cost { | 


power and maintenance, is achieved by the 
Integral Drive Tube Mill which prepares anthraci 


or bituminous coal properly regardless of grad@ 


Control of pulverization is by air separation. 


i 
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High efficiency in KVS Steam Generating units is high moisture content is continuously and finely 
the result of the perfect pulverization of the-fuel ground to pass 85% to 95% through 200-mesh or 


by the patented Kennedy Integral Gear Driven 70% through 300 mesh. 
Air-Swept Tube Mill. By this means, coal having 


Kernaly MANUFACTURING AND ENGINEERING CORPORATION 
. 2 PARK AVENUE NEW YORK 16, N.Y. 


FACTORIES: DANVILLE, PA, 
CANADA ENGLAND + FRANCE + AUSTRALIA - 
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This illustration shows a Falk Ver- 
tical Right Angle Speed Reducer 
and a Falk Steelfiex Coupling as 
the power transmitting units op- 
erating an agitator drive in a 
large nationally known brewery. 
This combination of a Falk Steel- 
flex Coupling and a Falk Speed 
Reducer is typical of many such 
installations throughout every in- 
dustrial field. 


Proof by Performance is the 
Best Proof of Worth 


Words at their best can carry only a suggestion of the worth of a product.. 
The final proof of worth—the best proof—is proof by actual performance i 
the field. 

The field performance of Falk Speed Reducers reflects the unusual skills oc 
quired by Falk engineers during their long years of experience in the man 
faciure of herringbone and single helical gears, and special high speed drive 
Case histories of Falk Speed Reducer performance in many segments of i 
dustry show continuous high efficiency, and extremely long life. 
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Any Size... 
Service Requirement 
can fully met with 


Speed Reducers 


Falk Speed Reducers are available in single, double, and triple 
Rae. : reduction; in parallel shaft, horizontal right angle and vertical 
right angle types; in ranges from 0.13 H.P. to 2000 H.P.; in 
ratios from 1.5:1 to 5.28:1 to 52:1 to 515:1... Available with 
either sleeve or roller bearings... All Falk Speed Reducers 
have a 100% excess capacity and peak efficiencies from 96% 
to 98%2% depending upon the reduction... Symmetrical 
arrangement assures balanced performance ... Patented sys- 
tem of lubrication and interchangeability of parts assure 
long life. 


few speed shaft. Available in single reduction units, 
5:1 to 5.28:1; double reduction, 5.7:1 to 43.5:1; triple 
eduction, 52.1:1 to 430:1. 


h ft: Right angle Falk Speed Reducer with vertical 
| 


bove: Right angle speed reducer. Available in a a 
duct ingle reduction units, 1.15:1 to 5.28:1; double reduc- 
mee 5.7:1 to 52.1:1; triple. reduction, 56:1 to 515:1. 
ight: Parallel shaft, herringbone speed reducer. 
“ills ac##*tios: single reduction, 1.5:1 to 10:1; double reduction, 
man 15:1 to 70.2:1; triple reduction, 80:1 to 300:1. 


drive 
THE FALK CORPORATION, MILWAUKEE 8 WISCONSIN 


For over fifty years precision manufacturers of Speed Reducers ... Motoreducers.. . Flexible Couplings ... Herring- 
bone and Single Helical Gears ... Heavy Gear Drives ... Marine Turbine and Diesel Gear Drives and Clutches... 
Contract Welding and Machine Work 6 District Offices, Representatives, or Distributors in principal cities. 
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UNIBESTOS, THE SECTIONAL INSULATION, 
KEEPS B.T.U.’s IN THEIR PROPER PLACE... 


Easy-to-apply Unibestos (it's the half-section insula- 
tion—just lay one section on the pipe, place the other 
section under it and—whoosh!—a steel band draws 
it together firmly, permanently and quickly!) takes 
the toughest applications in its stride . . . mitres to fit 
bends and elbows .. . covers flanges and fittings 
neatly in two simple operations. Unibestos’ fibrous 


nature (it's made of Amosite asbestos) makes for a 
more perfect seal. 

For a step-by-step picturization of the application of 
Unibestos to steam lines, tanks, nested lines, etc. write 


for your copy of the magazine “‘Efficiency’’ —Bulletin 
No. 48-974. 


These Thermal Conductivity Curves tell the story! 


+ 


Copyright 1945 
Union Asbestos & Rubber Co. 
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UNION ASBESTOS 
MEANS PROGRESS IN INSULATION 
AND RUBBER CO. 


PLANTS: 1821 S. 54th Ave., Cicero, Ill. © Paterson, N. J. © Blue Island, If. 
OFFICES: Cicero, Ill. © Chicago, Ill. © New York, N. ¥. © San Francisco, Calif. 
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You insure Smocther Fewer Control 


and safe, continuous boiler operation with | 


e @ Smoother power control begins at your boiler drums 

eC ance where Reliance Boiler Safety Equipment gives you the 
primary check on vital water levels. The Alarm Water 

Column with its positive action float-operated mechanism 

WATER COLUMNS AND gives you an audible warning at the approach of danger- 
ous water stages—high or low. Various types of water 

WATER GAGE EQUIPMENT | gages of latest modern design, valves, gage inserts and 
illuminating equipment furnish accurate, easy-to-observe 
water level readings. Reliance Equipment for all types of 
boilers and all pressures is noted for its quality, sturdy 
construction and sound engineering. It helps you to 
achieve safe continuous boiler operation. Check with your, 
consulting engineer — or with a Reliance Representative. 


Twin Gage Technique 


Wider use of higher pressures heightens 
the need for correct use of dual gages to 
meet boiler code requirements. Reliance 
furnishes steel water columns with twin- 
gage assemblies or all-welded direct- 
to-drum gages of approved design. 


et R @ BOILER SAFETY DEVICES since 1884 = 


THE RELIANCE GAUGE COLUMN CO. - 5902 CARNEGIE AVENUE - CLEVELAND 3, OHIO 
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Just like 


Yes, it’s a snap to change sheaves now, when you provide 
Allis-Chalmers’ new ‘“Magic-Grip” — fastest mounting and 
demounting sheave on the market. Saves time and money. 


SEE WHY THE NEW “MAGIC-GRIP” MOUNTS FAST, PERFORMS SMOOTHLY 


see eee 


RECONVERTING? 


GET THIS 
NEW FREE KIT! 


To help you find out how your 
present equipment will fit into 
future production, A-C offers a 
new free ‘‘Reconversion Inven- 
tory Kit’ — Fact Sheets and 
Check Lists to speed your ap- 
ptaisal of V-belt drives, electric 
motors, and centrifugal pumps. 
— to all makes, Call your 
A-C distributor or district office, or 
write Dept. 52. ALLIs-CHALMERS 
Mrc., Milwaukee 1, Wisconsin. 


Place sheave on shaft. Slides Alignexactly, using straightedge, 

on smoothly because clearance is (It’s easy with this free-sliding 

provided by expanded bushing. sheave.) Then tighten three cap- 
There’s no hammering — no forcing! screws; sheave is locked to shaft, grips 
Complete sheave and bushing unit comes magic! No set screws to damage the 
intact—ready for quick, easy mounting. shaft. Write A-C for Bulletin B6310. 


A 1857 


SHEAVE 
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| yourself in a blizzard off the 
Grand Banks. You are in a 110-foot 
fishing trawler. Wind tears the crests 
from the waves. Spray freezes to the 
rigging. Heavy with ice, the little ship 
staggers through smashing seas. The 
screw rattles and races, half in air as 
the laboring craft buries its nose in 
each foaming comber. If the engine 
fails ... 
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‘reason why more and more of these 


Yes, if the engine fails. But that is one 


sturdy craft are powered with ALCO 
Diesel Engines, built for heavy duty 
and hard service. ALCO Diesel Engine 
designers pioneered in creating Diesel 
Engines that combine more power, 
more strength and endurance, with less 
weight and space requirements. An 
ideal combination for marine service. 
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ALCO DIESEL ENGINES 
For Universal Application 


30 Church St., New York 


Ideal, too, for many other power needs 
—perhaps yours. 
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Allis-Chalmers Prefabricated UnitSul 


on apparatus, you can quickly see ‘ te 


| ibe SO SIMPLE, so practical, so fast—viswal plan- to simplify breaker calculation, a new “Unit 
ning of substations with Allis-Chalmers’ new Check List” to give you the added planning s: 
“Unit Sub Builder” Set! of a double check. 

And it’s good insurance — you pre-test your Right on the top of your desk you can build 
ideas — see just what you're getting in terms of all possible solutions to your power distribut 
dimensions, characteristics, appearance. problems — compare them from every point 

Here are the elements Allis-Chalmers Prefabri- view. For the ultimate in visualization, you 
cated Unit Substations are made of — in accurate have a floor plan of your factory drawn to 
scale models — plus a new “Unit Sub Slide’Rule” same scale as the models — 4 inch to 1 foot 
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“Unit and build up your unit sub right where it will 
SUE stand! 

This new service is yours with no obligation. Call 
ug Your nearby Allis-Chalmers district office for a 
istribu| demonstration of the new “Unit Sub Builder”, by 


n build 


y poidt an Allis-Chalmers field engineer. ALLIS-CHALMERS 
1, you i Mrc. Co., MILWAUKEE 1, WISCONSIN, 
wn to A 1747 


1 foot J Tune in the Boston “Pops”, Blue Network, every Sat. Eve. 


Work Out Your Moa wilt 


— 
> 
‘ 
ALLIS - CHALMERS 
“Unit Sub Builder” Set! wg 
Pay 


(Above) Class 900-pound, Flanged End 
Cast Steel Non-return Globe Valve. 
Spur Gear operated. 


(Center) Class 900-pound, 8” Welding 
End Cast Steel Non-return Globe 
Valve. Spur Gear operated. 


(Right) Class 900-pound, 10” Welding 
End Cast Steel Non-return Angle 
Valve. Spur Gear operated. 


The primary consideration in the design and engineering of all Powel] 
Non-return Valves is to insure the absolutely tight automatic closure 
so necessary to provide unfailing protection for your boiler installa. 
tions. Body and bonnet structures are rugged and all parts are ma- 
chined to perfect tolerances for the temperature limitations of the 
particular job involved. Chattering or fluctuation of disc level within 
the valve is reduced to a minimum. 


Powell Non-return Valves are provided with thrust bearings or gears, 
Large sizes may be toggle operated, affording perfect manual control, 
if required. If desirable, electric motor operators for remote control 
can be provided. 


Today, many of the larger steam power and utility plants throughout the 
country rely on the unfailing performance of Powell Non-return Valves, 
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POWELL NON-RETURN VALVES 


(Left) A Powell answer to the demand for 
higher pressure and higher temperature 
flow control equipment. This Class 1500 ~ 
pound Cast Steel Non-return Angle Valve 
with welding ends, said to be one of the 
largest of its kind ever built, has 16” outlet 
and two 12” inlets. Because of special 
streamline designing the pressure drop 
' through the valve is reduced to the mini- 
rears, ip mum. Valve is toggle operated. 
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(Below) Class 900-pound, 
12” Welding End Cast Steel 
Non-return Angle Valve. 
i Toggle operated. 


ut the 
alves, 


Class 1500-pound, 14” Welding End Cast Steel 
Non-return Angle Valve. Specially designed to 
meet certain specific requirements. Toggle 
operated. 


The Wm. Powell Co. 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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De Laval Labyrinth Wearing Rings contribute in a large measure 
to sustaining the high efficiency of De Laval pumps. The large 
clearance, tortuous labyrinth passage reduces leakage to a mini- 
mum and maintains ample running clearances under all conditions. 

For sustained efficiency and reduced maintenance costs look for 
De Laval Labyrinth Wearing Rings when buying centrifugal pumps. 
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SEE 


YOU'LL SEE IN THIS MOVIE WHY 
THE LINK-GRATE STOKER GIVES 
THESE 10 ADVANTAGES 


@ Permits use of low-cost fuel 

@ Effectively handles all types of loads 

e Assures accurate control of air flow 

@ Fuel bed flow is unrestricted 

@ Prevents formation of troublesome clinkers 
@ Ash discharge is continuous 


@ Provides high reserve capacity 


@ Keeps operating costs low 
@ Simplifies control 
@ Keeps installation cost low 


STOKER 
Your 


Of course, the best way to see the advantages of the 
Link-Grate Stoker is to visit a power plant and watch one 
in operation. But these are busy days. Time is precious. 

To save your time, Westinghouse has produced a new 
fifteen-minute movie which lets you see a Link-Grate in 
action without leaving your office. 

This new 16mm. sound film clearly shows why the wave- 
like motion of the Link-Grate means more steam per 
pound of coal and why you can use low-cost fuel. You can 
see how the upward motion of the Link-Grate breaks open 
the fuel bed to keep it porous and permit free air flow. 
You can watch the continuous ash discharge and see for 
yourself why the fire is always clean and active. 

This new movie also illustrates simplicity of control and 
ability of the Link-Grate to handle all types of loads, and 
how it responds quickly to increased steam demands with 
full combustion efficiency. 

Before you buy any stoker be sure to see this movie. 
Prints are available on loan for your private showing from 
your nearest Westinghouse office. Or write direct on your 
company letterhead to: Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pennsylvania. }-sos66 
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In the next few months a lot of cld 
plants will be made young again, 


' and the selection of piping material 
will have a lot to do with how long 
this youthfulness will last. In any 
services where maintenance has 

. been excessive, you'll find it profit- 
able to check on the kind of job 
wrought iron has done for other 
engineers in similar situations. 

The variety of applications where 
wrought iron has served success- 
fully is suggested by the typical 
boiler-room pictured. The boiler 
feed lines and condensate return 
lines in the foreground are Byers 
Wrought Iron. The same material 
is used for boiler blow-off lines, 
heating coils inside the plant, 
drainage lines, and—to a large 
extent—in the cold water lines. 

The degree of corrosion in some 
of these services varies with differ- 
ent localities and different water 
supplies, and any specification 
writing should be preceded by a 
careful analysis of the corrosive 
conditions. This, incidentally, is an 
aid our Engineering Service De- 
partment is always glad to render. 
But if there is any service where 
corrosive conditions ranging from 
bad to terrible can always be ex- 
pected, and where wrought iron 
has almost invariably proven itself 
the best all-round answer, it is in 
condensate lines. Any approach to 
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the matter of selection which does 
not include a careful investigation 
of wrought iron’s possible con- 
tribution is neglecting the most 
promising solution. 

The reason for wrought iron’s 
unusual service is found in its 
unusual structure. Tiny fibers of 
glass-like silicate slag are threaded 
through the body of high-purity 
iron. These fibers halt and deflect 
corrosive attack, discouraging local 
pitting. They also help to anchor 
the initial protective film, which 
shields the underlying metal. 

Our bulletin, ‘Wrought Iron for 
Piping Systems,”’ will give you a 
quick picture of the many applica- 
tions where wrought iron is help- 


CORROSION COSTS YOU MORE THAN WROUGHT 


ing engineers to reduce main- 
tenance and get lowest per-year 
costs. In case you are contem- 
plating any new boiler feed water 
treatments, or other changes in 
which new and different corrosive 
conditions might be encountered, 
our Engineering Service Depart- 
ment will make recommendations 
based on the experiences of other 
engineers. Wrought iron is avail- 
able in any quantity for any project. 
May we send you a copy of the 
bulletin? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 


IRON 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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—— AND WRECKED BY WAR, Europe may seem 
to offer America nothing but a chance to 
“share the poverty”—pay the doctor’s bills of 
a sick continent. The sad facts of this situation 
cannot be denied, but there is a bright side, too 
often overlooked. This forgotten dividend is the 
reverse flow of “million dollar” ideas—always 
from England and other United Nations and 
now again in full force from such neutrals as 
Switzerland and Sweden. 

Power sent Associate Editor Stanley Tucker 
to Switzerland to mend the war-frayed strands 
of our engineering communications with that 
country. In Zurich and other fine Swiss cities 
he found renewed proof that a land small in 
area and population may yet be one of the 
world’s greatest in the quality of its engineer- 
ing and the devoted skill of its craftsmen. 

Completely surrounded by war, marooned in 
their Alpine island, Swiss engineers continued 
to exercise their leadership and the craftsmen 
their skill despite extreme shortages of fuel 
and other engineering essentials. 

Tucker’s first report (page 64) reveals prog- 
ress in open-cycle and closed-cycle gas turbines, 
in free-piston air compressors exhausting to gas 
turbines, highly supercharged diesels and _ boil- 
ers for high specific outputs. 

Thus we get ideas from other countries and 
they from us to the great profit of all concerned. 
This mental trade differs profoundly from the 
commercial trade in commodities in that the 
parties swapping ideas sacrifice nothing to pay 
for the goods received. Whichever country may 
gain comparatively, the certainty is that such 
exchange raises all to higher living standards. 
Nor is this merely another Utopian dream of 
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international cooperation. . It has been working 
right along—almost 100 percent except among 
nations at war. For centuries pure science has 
hurdled all boundaries. Engineering progress 
has been shared with almost equal freedom. 

History shows very clearly how this works 
out. Wright could fly his plane at Kitty Hawk 
because some ancient mariner had invented a 
sail (now wing and propeller) and a German 
by the name of Otto had started the building 
of gas engines. 

DeForest, Armstrong and other Americans 
gave us broadcast programs only with the help 
of such old-world pioneers as Hertz and 
Marconi. 

The electric light Edison first shed on a cor- 
ner of old New York stemmed back to the dis- 
coveries of Faraday the Englishman. Oersted 
the Dane, Ampere the Frenchman, the German 
Ohm and the Belgian Gramme—even to those 
ancient Greeks who first observed the evidences 
of electric charge and magnetism. 

Wherever we turn is more proof: Boilers, 
turbines, diesels, automobiles, locomotives, re- 
frigeration, ships, looms, lathes and other ma- 
chines by the score—even atom splitting—are 
the joint achievements of many men of many 
nations, 

Power has always played a part in this ex- 
change. Within the broad limits of its field, 
it will increasingly import sound engineering 
ideas from all corners of the globe, and par- 
ticularly from such technically advanced na- 
tions as England, Switzerland and Sweden. 

The United States and other nations will 
profit in higher living standards as they pool 
technical knowledge and experience. 
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The ingenious manufacturers of Switzerland contributed 


much to developing gas turbines, diesels, boilers and other 


power equipment while war closed their borders. An on-the- 


spot report from Zurich by 


® AFTER MORE THAN FOUR YEARS of 
near isolation, the industries of the Zur- 
ich area, comprising most of the heavy- 
machinery builders, have opened their 
shops and laboratories for inspection 
by an American. They were denied the 
details of our war development during 
the period when they were surrounded 
by military operations, and now wel- 
come interchange of ideas for postwar 
power equipment. 

Unlike our industries, Swiss manufac- 
turers have had to hold down produc- 
tion to a rate consistent with very lim- 
ited supplies of raw materials. Chief 
among these is fuel, not only for steam 
and heat, but coke for producing cast 
iron and steel. Normally Switzerland 
imported about 34% million tons of coal 
a year; now imports total only 25,000 
tons for the 3-month period May, June 
and July, 1945, about 3% of normal de- 
mand. Oil is scarcer than coal. 

Under these conditions, testing and 
operation of new diesels and gas tur- 
bines have been extremely limited. The 
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S A Tucker, associate editor 


Brown Boveri gas-turbine locomotive, 
for example, has operated only 297 days 
since May, 1943, on a short run with 
many stops. In 1605 hours of actual 
service until July, 1944, when it was 
formally accepted by the Swiss Federal 
Railroads, it had traveled about 50,- 
000 miles. The gas turbine was started 
and stopped 1550 times; ten monthly 
inspections of one day each were made 
and two major interruptions to service 
were experienced. 

On no occasion did the locomotive 
fail on the road, but starting devices 
were improved and the combustion 
chamber relined during a 36-day out- 
age. Later, in connection with an inves- 
tigation of carbon-monoxide content of 
flue gas (found to be negligible) an 
oil leak in the temporary test installa- 
tion caused fire damage to the compres- 
sor, resulting in a 76-day outage. 

An indication of the general problem 
of operation and maintenance of open- 
cycle’ gas turbines can be had, however, 
from actual experience with the locomo- 


Fig. 1—Completed rotor assemblies for 
axial-flow compressors of Brown, Bov- 
eri 15,000-hp 2-shaft open-cycle gas 
turbine on order for the Gas and 
Electric Works of Bucharest, Rumania 


tive. The fuel nozzle was normally 
cleaned after every 50 to 100 hr of serv- 
ice, burners inspected after 200 hr and 
the combustion chamber (with wartime 
substitute refractories) relined ajfter 
1100 hr. Only minor adjustments and 
improvements to the control apparatus 
have been made. After months of idle- 
ness caused by lack of*oil (most of the 
Swiss railroad trackage is electrified; 
steam locomotives use wood fuel) the 
gas-turbine set now runs between Basle 
and Strasbourg under lease to the 
French National Railways. This is 
about a 4-hour run with three normal 
stops, more nearly the service for which 
it was originally designed. 

The 4000-kw gas-turbine power unit 
at Neufchatel, built solely as standby 
for the hydroelectric system, is brought 
up to speed and synchronized about 
every two weeks. While this installation 
was not intended to run for long periods. 
even its normal functioning has been 
greatly curtailed for lack of fuel so that 


1In the open cycle, atmospheric aid is compressed. 
heated, expanded and exhausted from the turbine & 
the atmosphere. In closed oycle the air used 45 * 
working medium circulates in closed system. After 
compression, heating, and expansion in the turbine, it 
is returned to initial conditions by cooling. 
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experience records are virtually mean- 
ingless. 

Despite the handicaps of limited op- 
erating experience, Dr Adolph Meyer, of 
Brown Boveri, considers their gas-tur- 
bine designs to have passed into the 
«mmercial stage and there are now on 
yder more than 30,000 kw of gas-tur- 
jine units, see table. Of these, the 10,- 
00-kw (15,000-hp) standby unit for 
the Gas and Electricity Works of 
Bucharest, Rumania is now well along 
inthe shop. Fig. 1 shows the compres- 
or rotors for this machine, which is 
scheduled for performance tests before 
the end of 1945, 

Circumstances surrounding this in- 
sallation are somewhat unusual. The 
yeak-load and standby plant (Filaret) 
contains two existing 9000-hp diesel 
engines and one 6000-hp engine-gen- 
ator unit already converted to nat- 
ral-gas fuel, Fig. 2. Studies indicated 
that the cost of modifying the two 9000- 
p machines for gas operation would 
pay for an entirely new gas-turbine unit 
of 15,000 hp, which could be installed 
n space intended for an additional 
(000-hp engine. 

The total installation provides 21,000- 
pcapacity for gas fuel plus 18,000 hp 
emaining for oil firing when the latter 
uel becomes available, whereas the 
modified engines would have been able 
0 develop only 24,000 hp at the most 
ith gas fuel. As the plant operates 

ilely as standby and for peak loads, the 
higher fuel consumption of the gas tur- 

bine (without regenerator, about 22% 
hermal efficiency) as compared to the 

olified engines is not an important 
actor, 

In addition to the power units and 


Location Capacity,kw 
Bucharest, Rumania. ........ 10,000 
10,000 
Chimbote,’Peru............. 
Caracas, Venezuela.......... 1650 
Cucutu, Colombia........... 1650 
Alexandria, Egypt........... 1200 


Gas Turbines on Order at Brown Boveri, Baden 


Fuel Type 

Gas Peak load and standby power 
unit: 2-stage combustion, one 
intercooler, no regenerator 

Bunker C Power unit: 2-stage combustion, 
two intercoolers, regenerator 

Bunker C Peak-load power unit: single- 
stage combustion, no inter- 
cooling, no regenerator 

Bunker C Two power units: single-stage 


Furnace gas 


Bunker C Power unit: single-stage com- 
bustion with regenerator 
Bunker C Power unit: single-stage com- 


combustion, no intercooling, 
regenerator 

Bessemer blower for steel plant; 
single-stage combustion, re- 
generator, for 120,000-lb-per- 
hr air at 29 psig 


bustion with regenerator 


blast blower listed in the table, an ex- 
perimental gas-turbine-generator set of 
about 4000 hp is in course of construc- 
tion for locomotive drive. This will em- 
body a new development for use of 
higher temperatures. As soon as tests 
have been completed, this power plant 
will be available for mounting on a 
locomotive frame built in Switzerland 
or elsewhere to suit specific needs of 
some particular railroad system. 
Future trends in closed-cycle power 
generators of the Ackeret-Keller type 
are indicated by several designs now 
heing worked out by Escher Wyss, Fig. 
3-6. Based on the complete test re- 
sults of an experimental 2000-kw unit in 
the Escher Wyss shop (Power, August, 
1945, p 80) which showed a net heat 
rate of 10,790 Btu per kwhr at full load, 
engineering is now practically complete 


on larger units from 10,000 to, perhaps. 
100,000 kw for stationary power and of 
5000 to 20,000 hp for ship drive. 
Fundamental research in aerodynamic 
design of compressor blades is being ac- 
tively pursued by Professor Ackeret at 
the Federal Institute of Technology in 
Zurich, while the practical details of 
design are the responsibility of Dr Curt 
Keller, director of research for Escher 
Wyss. Performance of individual com- 
ponents of the closed-cycle machine 
have been thoroughly checked on the ex- 
perimental unit; details of load regula- 
tion have been worked out satisfactorily 
and the general operating characteris- 
tics of the machine are now known. 
The closed-cycle unit utilizes clean 
air (or any gas such as helium) under ° 
pressure in all parts of the system, thus 
permitting parts of smaller dimensions 
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6,000-hp *diese/ 


diese! 


Lp turbine 


4 


set converted for. gas firing 9000-hp ‘diesel set 


PLAN 


END VIEW-15,000-HP GAS TURBINE 


OWER « November, 1945 


i. 2—First 10,000-kw gas-turbine power unit, for the 
ilaret peak-load and standby plant, Bucharest, occupies 


space intended for 6000-hp diesel. Cost of new unit is equal 
to that of converting two 9000-hp diesels for operation on gas 
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than corresponding open-cycle ma- 
chines. Tubes of the heat exchangers. 
Fig. 6, for example, can be as small as 
14 in. outside diameter, with thin walls 
‘and of light weight, developing high 
heat-transfer rates without excessively 
high velocity because of the high density 
of the working fluid. 

Typical of the possible future appli- 
cations is the 25,000-kw machine out- 
lined in Fig. 3. Except the air-heater 
combustion chambers, which rise to a 
height of about 50 feet, the entire plant 
can be contained within a 100x40-ft 
area, 16 ft high. As will be noted from 
Fig. 4, the unit consists of two oil- or 
gas-fired air heaters, a high-pressure tur- 
bine driving a group of high-pressure 
compressors, a low-pressure turbine 
driving the low-pressure compres- 
sor and generator, a regenerative heat 
exchanger, two stages of intercooling 
and a precooler (equivalent of the con- 
denser in a steam plant). The compres- 
sors raise the pressure of the working 
fluid from 85 to 850 psia, and its tem- 
perature is brought to about 1200 F in 
the air heaters. 

A relatively large air preheater is 
employed for the combustion air so that 
“boiler” efficiency of about 90% is ob- 
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Fig. 3—Design of a 25,000-kw closed 
cycle Escher Wyss plant for stationar 
power. With two combustion chambe 
entire plant fits into 100x40x50 ft 

Fig. 4—Ackeret-Keller closed-cyc! 
diagram shows 2-stage heating, two i 


tercoolers and two turbines. At 1200 F 


heat rate betters 10,000 Btu per kwh 


1 
liz 


Fig. 5—Cross-section of Escher Wyss high-pressure turbine design for 25,00 
kw plant shows double-shell construction of high-temperature casing and pi?! 
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Fig. 6—Low-pressure turbine of Escher Wyss plant exhausts 
directly to heat exchanger for minimum pressure loss. 


wined. An unusual system of flue-gas 
recirculation reduces temperature of 
combustion to values that assure no 
juning of air-heater tubes. Total 
weight of machinery, depending on the 
ize of heat exchanger, ranges from 55 
» 65 Ib per kw. Surface of the heat 
exchanger may range from 1.6 to 3.5 
q ft per kw for an over-all plant effi- 
ciency from 35 to 37% at full load 
(9800 to 9300 Btu per kwhr based on 
bwer heating value of fuel, as is the 
furopean custom). For this machine, 
talf-load efficiency would range from 
3.5 to 35.5%, and at one-fifth load from 
) to 32%. Costs are not yet estab- 
ished but Escher Wyss states that the 
nit can be sold at prices about equal 


those of steam plants of correspond- — 


ing size. 
Among the interesting features ad- 
vanced for the closed cycle is that plants 


{ relatively large size can be con- 
‘ructed of small dimensions. In the 
‘ample of Fig. 3, for instance, the 
iigh-pressure turbine rotor, Fig. 5, is 
ut 24-in. diameter while the low-pres- 
‘we exhaust blading is 36-in. overall. 
ompressor rotors graduate from 32 in. 
tt inlet to 12 in. at exhaust. Also, water 
consumption for cooling purposes is 
ily a fraction of that required for 
‘responding condensing steam plant; 
‘he 25,000-kw unit illustrated requires 
600 gpm as compared to about 25,000 
‘ym for usual types of steam plant. 
irculating-water outlet temperature 
‘an range as high as 150 F without ap- 
ieciably lowering plant efficiency, and 
‘hus the machine can produce byproduct 


Fig. 7—Schematic of Sulzer free-piston 
‘ycle, in which an auxiliary turbine- 
‘ompressor set supercharges power- 
48 generators supplying main turbine 
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heat-transfer 


heat of about the same temperature as 
diesel-jacket water. 

In addition to work on gas turbines, 
Escher Wyss, who have built kaplan 
variable-pitch hydro wheels for more 
than 20 years, have experimented with 
adjustable-blade propellers for marine 
propulsion. The first such propeller 
has operated for ten years on a motor 
ship on the Lake of Zurich. Since the 


Small-bore tubes, practical because air is clean, show high 
rates without excessively high velocity 


original experiment, some 35 such pro- 
pellers of similar design (modeled after 
the kaplan-turbine wheels) have been 
installed in ships, several for seagoing 
service. 

Utilization of any of the various types 
of gas turbine for marine propulsion 
greatly increases the desirability of de- 
veloping the variable-pitch propeller. 
The advantages of eliminating reversing 


Power ait generators 


= 


Compressor — 


Firin To] 
cylinder 


Discharge 


Cushion for 
returning piston 


Exhaust-gas 
turbine 


Exhaust 


Control valve for 
charging set 


-> 


Auxiliary 
turbine 


éxhaust Charging 
cormpressor 


(719) 67 


= — 
ber 
|, 
> 
| 
26,09 
d pipi 
— 


gear, reduction in size of starting-air 
plant, elimination of astern turbines, or 
their equivalent, the possibility of man- 
euvering from the bridge and thé free 
choice of engine speed within certain 
limits need only be stated to become ob- 
vious. Escher Wyss and Sulzer both 
have vessels operating on Swiss lakes 
with variable-pitch reversing propellers. 
A free-piston power-gas plant is now 
running on the Sulzer test stand. The 
three 15.7-in. bore, 2x24-in. stroke,’ 350 
cycles-per-min power-gas cylinders, Fig. 
7, operate at about 300-psia mep to de- 
liver exhaust gas under pressure for a 
net turbine output of 7000 bhp. For test 
purposes, Fig. 8, the generator is re- 
placed by a water brake so that the 
plant can be tested as both stationary- 
power and marine plant, that is, at con- 
stant speed or with variable-speed-load 
characteristic such as would be im- 
posed by a ship propeller. Extensive 
tests are proposed as soon as sufficient 
oil fuel becomes available; the power- 
gas producers have already heen tested 
individually and in combination. 
Another trial plant for marine serv- 
ice is now under construction employ- 
ing constant-pressure combustion. The 
special feature of this machine, also 


2 In opposed-piston engines the stroke designation is 
given as 2x24 1n., for example, meaning that each 
of the two pistons operates through a 24-in. stroke. 


Fig. 8—Sulzer unit on test. Left to right: charging compressor, auxiliary and 
main turbines, dynamometer. End of reciprocating cylinder appears at far left 


7000 shp, consists in the employment approach that of the diesel engine. 
of a circuit which retains many of the These developments, mostly con. 
essential advantages of the known closed cerned with future possibilities, have 
cycle but employs a somewhat smaller been carried out without neglecting es 
air heater suited to marine service. tablished types of high-power marine 
Thermal efficiency exceeds that of the engines of proved excellence. Years o/ 
best marine steam plants even at small work on standardized details of con: 
power and, with full utilization of all struction for marine diesels already in 
the cycle’s inherent possibilities, it will dicate that the engines of the near future 
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Fig. 9—General arrangement of three power-gas 


cylinders and turbine sets of Sulzer 7000-hp unit suit- 


able for power generation or ship propulsion 
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will be more efficient and more reliable 
than prewar designs. Almost complete 
standardization of Sulzer nonsuper- 
charged engines has been accomplished 
so that pistons, cylinders, covers, bed- 
plates, connecting rods and bearings, 
fuel-injection pumps, starting devices, 
governing apparatus, etc, have been re- 
duced to a small number of standard 
forms. These parts can now be used in- 
discriminately for different sizes and 
numbers of cylinders, and are even 
more or less interchangeable among 
marine and stationary types, which 
greatly facilitates manufacture and 
stocking. At the same time designs have 
been improved and working reliability 
increased on the basis of experience 
with the best individual practice of pre- 
vious engines. 

Further developments super- 
charged engines can also be expected. 
\ high-supercharged 2-stroke opposed- 
piston marine engine has been on the 
Sulzer test stand for some time and has 
now completed the first part of its 
trials. Particulars of this engine are: 
6 cylinders, 12.6-in. bore by 2x15.7-in. 
stroke, supercharged to 30 psia, 156- 
psia mep, 4000 bhp, 440 rpm at crank- 
shaft, 110 rpm at propeller. 


Low Fuel Rate Attained 


Trials were made with scavenging 
pumps and with an exhaust-gas-turbine 
axial-compressor set. Delivery pressure 
of the compressor set at full load 
reaches full supercharging pressure, but 
decreases at part loads. Thus equipped, 
the engine can be reversed without 
special measures. Trials have confirmed 
expectations regarding power and effi- 
ciency. Without any special attention to 
combustion, a fuel consumption of 0.36 
lb per bhphr has been obtained, com- 
parable with usual values for large 
slow-speed engines. 

Next step in supercharging this en- 
gine will include piston-type super- 
chargers without axial compressor but 
with an exhaust-gas turbine mechani- 
cally coupled to the engine through a 
hydraulic coupling. During reversing 
operations the turbine is cut out so that 
the engine develops 65% of rated output 
when running astern. This second series 
of trials is now under way. 

A high-supercharged engine of this 
'ype offers definite space advantages 
over conventional present-day propul- 
sion machinery. It is as short as a 
double-acting engine of the same power, 
no broader than a corresponding single- 
acting engine, and of less height than 
the engine of an equally powerful 
geared plant. At about 40 lb per bhp 
with reduction gear and thrust bear- 
ing, its weight characterictic is superior 
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Fig. 10—Section through Sulzer monotube steam generator designed for pulver- 
ized-coal firing and rated at 200,000 Ib per hr of steam at 1600 psi and 930 F 


to most other types even with relatively 
rugged construction. 

An opposed-piston supercharged en- 
gine of only 17.5 lb per shp has been 
subjected to thorough trials on the Sul- 
zer test stand. It is a 6-cyl 7.1-in-bore 
2x8.9-in.-stroke 177-psia-mep 850-rpm 
machine, supercharged to 30 psia and 
rated at 1560 bhp for one hour. Since 
trials were completed, a similar engine 
of eight cylinders of the same bore and 
stroke has been built of light steel de- 
sign. With a supercharging pressure 
of 37 psia corresponding to a mep of 
206 psia at 1000 rpm and a 2850-bhp 
rating for one hour, this engine will 
reach the remarkably low figure of 7 lb 
per bhp. It will be ready for the test 
stand by the end of 1945. 


Parallel with diesel and gas-turbine 
development, improved designs for 
steam plants have long been under 
study. With space requirements con- 
siderably less than conventional stand- 
ards, Sulzer monotube steam generators 
operating at 2400 psi, 1100 F and re- 
heat to 1100 F (practical with mono- 
tube design) offer over-all plant heat 
rates better than 10,000 Btu per kwhr 
for installations where relatively high 
fuel costs justify high-efficiency cycles. 
Newly developed systems of regulation 
for the forced-circulation boiler with 
flue-gas reheat provide close control of 
steam temperatures not only during 
normal operation but while starting and 
closing down. 

(Continued on page 154) 
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Solve Handling Problems Start With 


> A wipe VARIETY of equipment is avail- 
able to solve materials-handling prob- 
lems that assume major proportions in 
many industries. However, successful 
application of this equipment calls for 
careful consideration of both its own 
limitations and the characteristics of the 
materials it handles. Frequently the 
most efficient handling results from ap- 
p'ying engineering skill to special ar- 
rangements of conveyors and elevators. 

While a screw conveyor, Fig. 2, is 
the simplest machine in the conveyor 
family, proper consideration is not al- 
ways given to its limitations, such as 
the length of a single unit. The helicoid 
(screw) is driven from one end of the 
tubular shaft or pipe on which it is 
mounted. If the screw is very long, 
power required to drive its shaft may 
produce a torque in excess of a safe 
value. Formulas in the manufacturer’s 
catalog readily determine the required 
horsepower, which may be converted 
into torque by the formula: 

63,000 X Hp 
N 
where 7’ equals torque in inch-pounds 
and N equals speed in revolutions per 
minute. If the torque thus obtained ex- 
ceeds the values in the table, standard 
constructions are unsuitable and extra- 
heavy-pipe shaft and couplings should 
be used. 

For example, a horizontal 20-in. con- 
veyor, 250 ft long, handling 1.5-in. 
slack coal, operates at 75 rpm. Required 
hp to drive it is 21. Accordingly, torque 
applied to its shaft is 21x63,000 ~- 75 


Maximum Torque Capacities: 
Standard Screw Conveyors 
Screw Pipe Maximum 
diameter, _ inside dia. torque, 
inches inches in.-lb. 

9 3.060 
9 2 6.100 
10 15 3.060 
10 2 6.100 
12 2 6.100 
12 3 16.400 
14 2.5 9.270 
4 3 16,400 
16 3 16,400 
18 3-35 16,400 
20 3.5 16,400 
20 4 25,600 
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Wilbur G Hudson, consulting engineer in materials handling, 


draws on his long experience to give helpful hints on some 


factors not so well known in the selection and application 


of conveyors and elevators. He tells of many practical con- 


siderations in tackling difficult handling jobs successfully 


Fig. 1—Simplest type of flight conveyor consisting of steel flights attached to a 
chain operating over a boiler-plant coal bunker in a glass-manufacturing plant 


= 17,600 in.-lb. This value is within 
the limits of a 20-in. conveyor with its 
screw mounted on a 4-in. pipe. 

However, in this long conveyor if 
hanger-bearing lubrication is neglected, 
if the grease becomes chilled, or if the 
trough gets out of alignment, serious 
difficulties may develop because of the 
large torque increase required to drive 
the screw. Thus, a flight conveyor 
might be a better selection for this ap- 
plication. It costs more but requires 
only about 25% of the power needed for 
a screw conveyor, and is not so sensi- 
tive to operating conditions. 

Screw conveyors are rated in their 
horizontal capacity. If they are inclined 


upward their capacity decreases rap- 
idly with the angle of inclination until 
at 45 deg they practically cease to de- 
liver, Fig. 3. If the conveyor must be 
steeply inclined its capacity may be in- 
creased by using a shorter-pitch screw 
in a pipe casing instead of a U-trough. 
The standard steel-flight screw con- 
veyor is a good machine for reasonable 
lengths and capacities to handle gran- 
ular and pulverized materials, which 
are not very corrosive or erosive and 
which do not have a high coefficient of 
friction. Readily made dustproof, it 
may be insulated to prevent heat dissi- 
pation from the conveyed material. 
For hot, corrosive and abrasive mate- 
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Application of the Right Equipment 


rials the conveyor may have a cast-iron 
or cast-steel trough and helicoid. For 
hot tar, asphalt, or other sticky mate- 
rials, which tend to build up along the 
spindle, the helicoid may be either a 
single or duplex steel ribbon with bev- 
eled or cutting edge to ease the mate- 
rial’s movement. For very stringy ma- 
terial, such as spent licorice root, a 
«rew conveyor may be unsuitable. 
Most widely used design is the flight 
conveyor. It may be several hundred 
feet long but because the material is 
sraped along a trough it is not suited 
to handling abrasives. such as sand and 
ashes, and may have difficulties with 
materials that develop a high coeffi- 
cient of friction against steel plates. It 
can operate on inclines of 25 deg, or 
more, but for angles steeper than 35 
deg the material may cascade backward 
nthe conveyor unless the flights are 
nade deep and are closely spaced. 


Multiple Materials 


Two or more materials may be han- 
dled in a single conveyor by dividing 
arectangular trough into channels, with 
longitudinal partitions, and slotting the 
fights to correspond. In a 3-compart- 
ment conveyor if one of the materials 
has a high coefficient of friction it 
should be carried in the middle run to 
equalize the pull on the chains. For 
instance, when handling sized coal and 
refuse, carry the latter in the middle 
rin of the conveyor. 

The simplest flight conveyor is the 
ingle-strand-chain scraper, Fig. 1. 
When material contains large lumps a 
louble-strand-chain conveyor is better. 
If its capacity is large and it is long. 
rarying the flights on rollers will re- 
duce driving power. An antifriction 
hearing roller at mid-pitch of each chain 
link is a refinement. Coefficient of fric- 
tion is 0.33 for flights sliding on trough 
or guides; 0.20 for lubricated shoes; 
about 0.10 for rollers with plain bear- 
ings; and about 0.03 for rollers with 
atifriction bearings. Power and reduc- 
tion with the lower coefficient of frictions 
m large installations may permit using 
lighter chains, smaller motors and speed 
reducers, the three most costly items. 

Working capacities for some mate- 
tials call for careful consideration when 
bucket elevators handle them. Cement 
aps air as it enters the buckets and 
the resultant “boiling” reduces their 
‘apacity. This is true of most free- 
‘owing pulverized materials and may 
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Fig. 2—Section of a screw conveyor that consists of a steel helicoid driven: 


from one end. 


Fig. 3—Capacity of standard-pitch screw conveyors handling 


free-flowing material. Fig. 4—Diagram of a continuous-flow conveyor elevator 


reduce the elevator’s capacity as much 
as 25%. Soda ash adheres to a cen- 
trifugal-discharge-elevator bucket and 
drops back down the return leg, but is 
handled nicely in a slow-speed continu- 
ous bucket elevator. For pulpy material 
the elevator’s capacity may be reduced 
66%, whereas for sticky material the 
elevator may not function at all. 

When bucket elevators handle cor- 
rosive material, their steel-sheet casings 
corrode rapidly especially if the ma- 
terial is hot, thus causing an updraught 
in the casing. Indications are that post- 
war casings may not be of sheet steel 
but of plywood, asbestos-cement sec- 
tions, or one of the newly developed 
plastics. 

Well suited to materials such as 
grains, soda ash, graphite, granulated 
sugar, clean flyash, non-corrosive coal, 


ete, is the continuous-flow conveyor 
elevator, Fig. 4, discussed on page 77, 
Oct, 1944, Power. Since its chain is 
imbedded in the conveyed material, 
which is in sliding contact with the 
casing, this conveyor should not be used 
for materials that have a cutting action, 
such as aluminum oxide, borax, ashes, 
etc. Also, this type of conveyor is not 
suited to materials like metallic dusts 
that work into and stiffen its chain 
joints, and to materials of a sufficiently 
high temperature to weaken the chains. 
For such service it cannot be expected 
to have the life of a bucket elevator. 

In handling sewage sludge, a continu- 
ous-flow conveyor failed because the 
sludge, building up from flight to flight, 
caked solidly on the duct walls. A 
centrifugal-discharge-bucket elevator 
did no better because the sludge stuck 
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in the buckets, and the grit it contained 
rapidly cut out the chain joints. Per- 
haps this difficult material can be han- 
dled only by a skip hoist with a syn- 
thetic-rubber-lined bucket, which is 
sprayed with oil each trip. 

Fig. 6 shows an arrangement of con- 
tinuous-flow conveyor elevator for han- 
dling and depositing in storage hot, dry, 
free-flowing material that is exceedingly 
dusty. In the silo the front plate of the 
elevating leg is omitted to permit a 
gentle outflow across the material’s sur- 
face already in storage. A bindicator, 
photoelectric relay or other device must 
stop the machine when the silo is filled. 


Conveyor Arrangement 


Sometimes a material-handling prob- 
lem calls not only for ingenuity and se- 
lection of the proper conveyors but for 
unusual arrangement of the equipment. 
For instance, a pulp and paper plant 
had to unload wood chips from cars to 
service and reserve storages—returning 
the chips when necessary—and had to 
feed them continuously to the feeder 
hoppers on a battery of defibrators. 
Keeping the hoppers filled at all times 
to prevent blowout complicated the 
problem. 

Continuous-flow conveyor elevators, 
Fig. 5, were selected because they could 
be arranged for the most efficient han- 
dling. Chips are taken from the track 
hopper by an L-path conveyor elevator. 
A, and discharged to a horizontal con- 
veyor, B that discharges to either service 
or reserve storage. Another L-path con- 
veyor elevator, C, is so located that its 
open return cuts away the service-stor- 
age-pile toe, as shown in section A-A. 
This unit discharges across a magnetic 
plate to horizontal-run continuous 
conveyor, D, which feeds the defibrator 
hoppers. 

Chips are carried out by the top run 
of conveyor D and returned by the bot- 


Fig. 6—Continuous-flow conveyor elevator with advancing discharges. 
Vertical rectangular discharge chute with inward-opening flap gates. 


Davis horizontal run-around carrier. 


Fig. 7— 
Fig. 8— 
A: Gas-tight housing. B: Trays drop to 


discharge. C: Trays held closed by bar track D, actuated by lug E, which peri- 


odically lifts and drops lever D. F: 


tom run, from where they are fed to 
any defibrator hopper not completely 
filled. Surplus chips are returned by a 
chute E to the unloaded horizontal top 
run of conveyor elevator, C, and are 
returned to elevator D. A bypass about 
half way along D permits part of the 
chips to drop to the bottom run with- 
out being carried to the conveyor’s re- 
turn end. This bypass reduces the 
power required to drive the conveyor. 
When necessary, chips are recovered 


Feed chutes to the electric furnaces 


from reserve storage with a small bull- 
dozer and dumped into a hopper ad- 
jacent to the track hopper and dis- 
charged to service storage. It would 
have been difficult to keep the hoppers 
full with any other conveying equip- 
ment. 

The method of using conveyor D to 
carry out in its upper run and discharge 
from its lower can be applied to serve 
several stokers. When a distributing 

(Continued on page 144) 
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Fig. 5—Automatic distribution of wood chips by continu- 
Conveyor elevator C delivers 


ous-flow conveyor elevators. 


the chips from service storage to conveyor D. 
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feeder hoppers of 


It carries surplus chips by 


them to its far end and with its return strand fills the 


defibrators in a pulp mill, returning the 
chute E to conveyor C for redistribution 
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Air Conditioning Helps This Bank 
Give Better Service 


> THIS BANK’S MODERN BUILDING. 
erected just before the war, contains ati 
air-conditioning system that is complet 
in every respect. Equipment is designed 
to heat, ventilate and regulate the hum- 
idity of 1,114,000 cu ft of space. Sum- 
mer steam usage is 40,000 lb per day, 
winter requirements being about half 
as much. Both steam and electric power 
are purchased from an outside source. 
Here are highlights of the installation. 

Primary distribution takes fresh air 
through an inlet housing located in the 
second-floor court. From here it passes 
either through a preheater and re- 
heater (for winter use) or bypasses into 
a chamber where it mixes with air re- 
turned from the conditioned areas. The 


mixture then flows through the air- , , 
washing dehumidifier and enters the | 


main primary-air-fan inlet. Ionizing 
equipment feeds ozone at this point. 
Primary fan maintains a constant static 
pressure inside its discharge duct to 
feed secondary units serving: (1) main 
banking room and southeast mezzanines 
(2) second-floor officers’ space and 
southwest mezzanines (3) first- and sec- 
ond-floor mezzanines in north end of 
building (4) basement areas. 


Kitchen Supply 


A smaller primary fan with separate 
ionizing machine delivers air to a sec- 
ondary fan located in the penthouse 
that serves the second- and third-floor 
dining rooms and lounge. Part of the 
air exhausted from these areas passes 
into the kitchen and is then discharged 
to atmosphere. An independent fresh- 
air intake, with outside master thermo- 
stat set at 35 F, heaters and throw-over 
dampers in the penthouse permit oper- 
ating the dining-room system without 
using the air washer or primary fan. 
Duct arrangement permits recirculating 
the dining-room air but return air from 
these areas does not mix with that from 
remainder of building. . 

Each of the secondary units is a self- 
contained system with a supply fan 
taking air from the primary duct and a 
return fan forcing exhaust air either 
back to the primary intake or to atmo- 
sphere through the primary spill dam- 
per. Duct arrangement is such that, in- 
stead of returning all of the exhaust air 
to the primary intake, part of it can be 
recirculated in the secondary unit and 
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Real air conditioning adds to comfort and insures more 


healthful surroundings for customers and employes. Manage- 


ment of the Dry Dock Savings Institution knows that fewer 


sick employes mean less waiting in line for its customers 


Fig. 1—Victor Bonanno checks the recording thermometers for outside wet- 
and dry-bulb, each-conditioned-space, chilled- and condenser-water temperature 


only a small amount of makeup taken 
from primary supply. Thus conditions 
in the area determine the amount of air 
recirculated in that unit as well as the 
amount that is returned to the primary 
intake either to escape through the spill 
damper or again pass through the air 
washer to primary feed duct. 
Secondary units contain reheaters, fil- 
ters, mixing dampers and thermostatic 
controls—submaster thermostats inside 
the duct and in some of the conditioned 
areas. Other rooms use manually ad- 
justed thermostats. To supplement the 
reheater the supply duct to each area 


contains a booster heater, while rooms 
containing exposed windows have addi- 
tional direct radiation. Room thermo- 
stats control the booster heaters and 
radiators. Regular thermostats, in the 
secondary supply- and return-fan duct 
act together to control steam supply to 
the reheater. Submaster wet-bulb 


thermostat in return-fan duct controls 
the mixing dampers. 

Over-all pneumatically operated con- 
trol for temperature and humidity is 
supervised by the master thermostat, 
set at 35 F, and mounted inside the 
primary-air intake. It readjusts sub- 
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Fig. 2—George Mauro points to pressure-loss gage conveniently mounted on 


outside of filter duct. 


master thermostats throughout the 
building and system to maintain dry- 
and wet-bulb temperatures of 79 and 
65 F respectively when outdoor dry- 
bulb temperature is 95 F. Control range 
is such that indoor dry- and wet-bulb 
temperatures decrease automatically at 
the rate of 14% and 114 deg respectively 
for each 5 deg decrease in ‘outdoor dry- 
bulb temperature. Both the setting and 
ratio of variation of submaster thermo- 


A quick glance tells if paper cloth must be replaced 


stats with outdoor-temperature changes 
can be adjusted manually. 

Many areas use submaster thermo- 
stats, remaining rooms have non-mas- 
tered ones that control their individual 
booster heaters or radiators. Both direct- 
and reverse-acting thermostats are in- 
stalled. With a decrease in temperature 
the former admit more air pressure to 
controlled equipment and the latter less. 
Direct-acting valves close as applied air 


pressure increases from minimum value. 
Control devices on primary air supply 
include: 


1. Wet-bulb submaster thermostat in 
the main return chamber, automatically 
reset by master thermostat, and con- 
trolling the dewpoint thermostat. 

2. Direct-acting submaster dewpoiuit 
thermostat (automatically reset by wet- 
bulb thermostat) in dehumidifier dis- 
charge that controls a bypass valve be- 
tween chilled-water supply and return 
lines. This unit operates to raise de- 
humidifier-water temperature when dis- 
charge-air temperature falls and vice 
versa. 

3. Direct-acting positive thermostat 
in fresh-air inlet that controls steam 
supply to first row of tempering heaters. 
It admits no steam if outdoor tempera- 
ture is above 35 F. 

4. Direct-acting thermostat in de- 
humidifier discharge that controls a 
normally open steam-supply valve for 
the second row of tempering heaters, 
the normally open dampers in return- 
air duct and normally closed dampers 
in the variable fresh-air inlet, to main- 
tain dewpoint temperature of 42 F dur- 
ing the noncooling season. 

5. A static-pressure regulator in the 
primary-fan discharge that controls fan- 
discharge damper, and, during the cool- 
ing season, the main air-return-duct 
damper to the dehumidifier to maintain 
constant pressure in supply duct with- 
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Fig. 3—Primary system at left adjusts humidity and temp- 
erature of fresh and return air, furnishing the mixture 
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to individual-zone systems throughout building. 
ate primary fan supplies the dining rooms and kitchen 


A separ- 
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oul reducing the minimum proportion of 
fresh-air admitted to the system. 

6. Necessary pneumatic- and solenoid- 
operated valves to close steam valves 
and outdoor dampers during the non- 
cooling season when primary fan is shut 
down. 

Control devices on each secondary-air 
supply system include: (1) Direct-act- 
ing thermostat in return duct that con- 
irols a normally open return damper (it 
cannot close more than 70%) and, dur- 
ing the cooling season, a 60%-area nor- 
mally closed damper in the main supply 
duct. Smaller section, 40%-area, (and 
60%-section during the noncooling sea- 
son) is open when fan runs and closed 
when it shuts down. (2) Direct-acting 
thermostat in return-air duct and low- 
limit one in fan discharge that controls 
a normally open steam-supply valve to 
the reheater. (3) Reverse-acting sub- 
master thermostats in return duct from 
some sections that control normally 
closed steam-supply valves to their re- 
spective booster heaters. (4) Manually 
adjustable thermostats in some rooms 
that control steam supply to their re- 
spective booster heaters. (5) Necessary 
pneumatic- and solenoid-operated valves 
to shut off control air to steam valves 
and dampers when fans are shut down. 


System Performance 


Performance of the over-all system is 
such that, with (1) windows closed (2) 
no direct sunlight entering (3) popula- 
tion and lamp wattage as specified, it 
fulfills the following: 


1. Maintains conditioned spaces uni- 
formly at a dry-bulb temperature not 
exceeding 79 F and wet-bulb not ex- 
ceeding 65 F simultaneously, when the 
outside dry- and wet-bulb temperatures 
do not exceed 95 and 75 F respectively. 

2. Automatically reduces the indoor 
dry- and wet-bulb temperatures when 
outdoor dry-bulb temperature is below 
95 F. 

3. Supplies air during heating season 
at dry-bulb temperatures up to 72 F 
and relative humidity up to 40% while 
passing not less than 24,000 cfm of out- 
door air through the dehumidifier. 

4. Maintains the specified dry- and 
wet-bulb temperatures without refriger- 
ation when outdoor wet-bulb tempera- 
ture does not exceed 52 F. 

5. Delivers the quantities of air speci- 
fed without causing objectionable 
drafts. 

6. Operates dampers and_ valves 
(open to close) with a variation in dry- 
or wet-bulb temperature no greater than 
plus or minus 2 F. 

7. Removes at the dehumidifier not 
less than 85%, and at the filters not less 
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Fig. 4—(left to right) Winter-summer control, mixing-damper submaster ther- 
mostat, reheater thermostat and thermometers mount on exhaust-fan housing 


than 95% of solid particles from the 
air (smoke excepted) with a resistance 
not exceeding 0.45 in. of water at the 
dehumidifier and not exceeding 0.25 in. 
of water at the filters (when freshly 
cleaned). 


Refrigerating unit consists of a 185- 
ton centrifugal compressor driven by a 
steam turbine exhausting at 3 psi to 
supply radiators and heaters in the air- 
conditioning system. The machine is de- 
signed to cool 640 gpm of water from 52 
to 45 F when supplied with 800 gpm of 
84-F condensing water. Chilled water is 
pumped from the cooler to the air-wash- 
ing dehumidifier. For winter operation 
an air-operated thermostatically con- 
trolled bypass valve, as well as a stop 
valve between cooler and dehumidifier, 
permits circulating the water from basin 
to nozzles without passing it through the 
cooler. 

Dehumidifier has an air capacity of 
42,600 cfm and contains two banks of 
sprays with a total of 300 nozzles that 
discharge against the air flow. Nozzles 
are chromium-plated brass, have 3/16- 
in. orifices and discharge 2.17 gpm at 
25-psi pressure. Internal piping and fit- 
tings are brass. A _ball-float-operated 
valve controls makeup water. Chemical 
trealment maintains the water at pH 
of 8.2. Steel eliminator plates at the air 
discharge are designed to remove all en- 
trained water with the least possible re- 
sistance to air flow. Internal baffles are 
steel. 

Condensing water from refrigerating 
machine goes to a forced- and induced- 
draft cooling tower located above the 
building penthouse. Tower is designed 


to cool 800 gpm of water within these 
limits: 


Wet bulb (entering air)..75F 78F 
Entering water .......... 89F 
Leaving water ........... 82F 84.5 F 


Operating under these conditions it does 
not require more than 20 gpm of 


‘makeup water, and mist discharge is 


not perceptible within 8 ft of the main 
roof level. Chemical treatment main- 
tains the water at pH of 8.2. 

Air enters through louvers around 
the lower part of tower, passes hori- 
zontally inward through the lower sec- 
tion of baffles and then upward into the 
inlet of a centrifugal-fan wheel. Fan 
discharges horizontally outward througi: 
second set of baffles. the air then pass- 
ing up just inside the outer shell and in 
through the last set of baffles. Final 
discharge is upward through inclined 
radial spray-eliminator baffles. 


Water Circuit 


Water enters near the top and dis- 
charges into a distributing trough, run- 
ning around the octagonal-shaped tower. 
Overflow is uniform down over the 
baffles below a point where the water 
makes intimate contact with the cooling 
air before falling to a catch basin below. 

The backward-curved-blade rubber- 
covered fan rotor is driven by a 15-hp 
pole-changing motor. Control is through 
a thermostat in the returning water line 
acting on an automatic magnetic starter. 
Motor starts and operates at 575 rpm 
until leaving-water temperature reaches 
75 F. Speed is then automatically in- 
creased to 880 rpm and maintained at 

(Continued on page 182) 
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Cathodic 


Prot 


Controls Polarity 
To Buck Corrosion Current 


This method stifles the current flow that accompanies metal 


Fig. i—Frequently the anodes ¢ can be installed without draining the tank because the metal does not need to be cleaned 


corrosion (electrochemical theory) by superimposing a regu- 


lated current flow from a properly placed special anode 


through the corroding liquid to metal’ surface protected* 


> CATHODIC PROTECTION was first used 
to control corrosion of steel water- 
storage tanks in 1936. Encouraging re- 
sults of this application together with 
those in the petroleum industry—con- 
trol of underground-pipe corrosion— 
have largely overcome the skepticism 
incurred by erratic results in earlier 
applications and by schemes that used 
electric current improperly. 

When compared with other methods 
of corrosion control—corrosion-resistant 
metals and alloys, protective surface 
coatings or chemical conditioning of the 
water—properly applied cathodic pro- 
tection offers these advantages: 

1. Frequently the protection can be 
installed and put in operation without 
taking major equipment out of service, 
Fig. 1. 

2. Surfaces do not need special pre- 
paration because paint films and most 
scale and corrosion products reduce 
current density requirements. This 
eliminates the sand blasting, wire brush- 
ing and drying necessary before protec- 


“Abstract of a paper delivered at the Sth Annual 
Water Conference, Engineers Soctety of Western Penn- 
svivania, Oct. 30, 1944, 
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By L P SUDRABIN 
Chemical Engineer 
Electro Rust-Proofing Corp 


tive coatings can be applied to metal. 

3. Using adequate current density 
maintains the protective effect continu- 
ally. This is advantageous because fail- 
ures in surface coatings often become 
focal points of accelerated corrosion 
that result in pits before a new cover- 
ing can be applied. 

4. Once in operation the equipment 
requires little maintenance and super- 
visory attention. 

5. The method can be economically 
justified when compared with other 
ways of controlling underwater cor- 
rosion. 

For every particular problem it is 
necessary to establish the minimum cur- 
rent density, anode design, method of 
applying potential and the economic 
considerations involved in material and 
operation. To visualize how current 
flow through an electrolyte to a steel 
surface protects the metal, consider the 
mechanism of electrochemical corro- 


sion and particularly the rate processes 
involved in depolarization. 

Localized attack—pits on steel sur- 
faces exposed to aerated neutral waters 
—is related to current flow caused by 
differences in metal-solution potential 
distributed over the metal surface. Lo- 
cation and intensity of corrosion current 
depend on: (1) difference in thermal 
treatment throughout the metal (2) lo- 
calized scratches of the protective oxide 
film (3) differential concentration or 
nature of corroding liquid (4) amount 
of aeration present and (5) dissimilar 
metals. 

W R Whitney associates corrosion 
with the flow of electricity resulting 
from the loss of two electrons by each 
iron atom leaving the crystal structure 
and entering the solution as a ferrous 
ion at the anodic or more electronega- 
tive areas. Electrons released by this 
reaction are accepted at the cathodic or 
less electronegative areas by an equiv- 
alent number of hydrogen ions, which 
are reduced to hydrogen atoms. If un- 
disturbed the process develops sufli- 
cient counter potential (polarization) on 
the cathodic areas in air-free neutral 
waters to stifle further deposition of hy- 
drogen ions and retard metal solution at 
the anodic areas. 

Unfortunately with iron and most 
other metals there are other processes 
(depolarizers) that accept electrons re- 
leased by the anodic process and prevent 
self-polarization or equalization of po- 
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tential over the entire metal surface. 
R F Hadley enumerated five cathodic 
processes that may govern the rate of 
the anodic process. The first three are 
observed to varying degrees in neutral 
yaters, pH 4.5 to 9.5: (1) combination 
with dissolved oxygen (2) depolariza- 
ion by agitation or by bubbling off of 
jydrogen (3) direct chemical combina- 
tion with electrolyte or salts (4) enter- 
ing into the change of state process of 
certain bacteria (5) combination with 
yaste products thrown off during bac- 
ria metamorphosis. Last two methods 
cur mainly in air-free soils and wa- 
ters. 
Wilson developed Fig. 3 in 1923 to 
indicate the relative influence on cor- 
wsion rate of iron by pH and dissolved- 
wygen concentration. Corrosion rate 
in neutral waters is governed mainly by 
the depolarization process (1, above) 
though process (2) and possibly (3) 
a occur simultaneously. When elec- 
trolyte pH drops below 4.5 the hydro- 
gn-ion potential is sufficient to over- 
ome the hydrogen overvoltage at the 
ron surface causing the evolution of 
hydrogen gas. The latter increases 
apidly with a decrease in pH but is 
enerally negligible at normal tempera- 
wes and a pH above 5.5. 
Although excessive current density is 
it so harmful to iron as it is to the 
wre amphoteric metals like aluminum, 
he installation and operating cost dic- 
fe that minimum current density for 
puplete protection be established. Most 
ers of cathodic protection on pipelines 
utrol the current to obtain a definite 
ipeline potential against a copper-sul- 
hate or steel electrode. However, 
ving found that taking pipeline po- 
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Fig. 3—Relative effect on corrosion rate 
of iron by pH and dissolved oxygen 


tential alone, in respect to a reference 
electrode, is not an adequate standard 
for judging the protection. 

Baur and Vogel determined the mini- 
mum current density required to pro- 
tect soft steel in sodium-chloride solu- 
tions whose concentrations ranged from 
0.0002 normal to that of sea water to be 
constant over the salt-concentration 
range at a mean value of 11.4 milli- 
amperes (ma) per sq ft. Rogers found 
that 16 ma per sq ft gave 100% protec- 
tion against Houston, Texas, water. M 
D Thompson found that it required 60 
ma per sq ft to protect steel in aerated 
0.1 normal sodium-sulphate and 0.1 
normal sodium-chloride solutions. W R 
Hill studied the current densities re- 
quired by steel specimens in various aer- 
ated salt solutions and in general found 
10 ma per sq ft necessary for complete 
protection. Since most of these were 
laboratory studies, let us consider the 
factors governing current-density re- 
quirements in practical applications of 
cathodic protection. 

Clement and Walker found that to 


protect steel against 0.01 normal sul- 


phuric acids: (1) current-density re- 


. 2—Horizontal anode installed In a previously corroded tank. Photograph 
ken five months after installation shows deposits of calcium and magnesium 
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quirements increase with increasing oxy- 
gen concentration. (2) with all other 
conditions equal, increasing the stirring 
increases the current-density require- 
ments. 

Evans, Bannister and Britton observed 
that, under differential aeration condi- 
tions, amount of current flowing between 
the anodic and cathodic areas of dif- 
ferent metals or of the same metal was 
equivalent to the corrosion produced. 
With iron this current accounted for at 
least 93% of the attack on the anodic 
unaerated surface. Further experiments 
showed that in 0.1 normal potassium- 
chloride solutions potentials of anodic 
and cathodic surfaces electrically 
coupled tended to approach one another 
through self-polarization. By impress- 
ing a current density on metals im- 
mersed in this solution they found that 
metal-generated potential did not 
change until the so-called protective 
current density was reached. 


Anode-Cathode Action 


These observations led to the as- 
sumption that the anodic areas expand 
or contract in the absence of an applied 
current, until the cathodic current den- 
sity is equivalent to the corrosion rate. 
Increasing the applied current reduces 
the local anodic current until such a 
density is reached that local anodic 
areas disappear. Since local anodic 
areas are small compared to the ca- 
thodic areas, and the protective current 
density on the cathodic areas does not 
change markedly, specimen potential is 
controlled by the cathodic-area poten- 
tial. Above the protective-current den- 
sity the surfaces behave as a hydrogen 
electrode and the potential-log current- 
density relationship slopes markedly 
from the horizontal. The potential above 
the protective-current density is influ- 
enced by the solution pH, current den- 
sity and overvoltage. 

The relationship between electrical 
current consumed to reduce the oxy- 
gen reaching the cathode surface, 
through a diffusion layer or stagnant 
layer in contact with the metal, in unit 
time can be established with a modified 
Fick’s-law equation: 


i (Cy ‘o)k 


F h 

where 

= current 

F = Faraday’s number 

Cy = concentrated 0, in bulk of solution 
C, = concentrated 02 at iron surface 

h = thickness of diffusion layer 

k = diffusivity constant inwards 


Work by the writer indicates that, 
in seemingly stagnant water containing 
less than 1.0 ppm dissolved solids and 
0.1 and 1.0 normal sodium-chloride 
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Fig. 4A—Current distribution data were obtained by placing a steel plate 
over area to be checked. Fig. 4B—Measuring setup for pipes and tank risers 


solutions with controlled oxygen con- 
centration, the current density required 
for complete protection varies directly 
with oxygen concentration and is rela- 
tively independent of the salt concen- 
tration. Temperature and velocity affect 
the diffusivity constant and the effective 
diffusion-layer thickness. Paint films 
are effective barriers to corrosion and, 
by their resistance tend to concentrate 
some of the protective current at metal 
surfaces exposed by paint failure. 

A high degree of lime saturation in a 
water decreases current-density require- 
ments by depositing calcium carbonate 
or magnesium hydroxide, or both, on 
the metal surface. Thus it requires a 
much higher current density to protect 
iron against soft Eastern waters, than 
against Midwest waters. In 1936 ca- 
thodic protection was installed in a new 
150,000-gal elevated tank in the Mid- 


west. In 1944 inspection showed the 
submerged surfaces free of pits although 
the paint was badly blistered and white 
deposits, similar to those in Fig. 2, were 
generally distributed. Analysis of the 
tank water, water removed from the 
paint blisters and the white deposit are 
shown in Table I. Analysis also showed 
dissolved-oxygen concentration was not 
uniform throughout the tank. A cur- 
rent density of one amp per 3000 sq ft 
proved adequate protection. 


Since the dissolved oxygen concentra- . 


tion determines the need for protection 
and establishes the current-density re- 
quirements, always check its variation 
throughout a tank. When the water is 
relatively free of dissolved oxygen 
(deep-well supplies) the riser may not 
need protection, whereas water in the 
bowl may contain considerable oxygen 
introduced through surface contact. 


Frequent renewal of the supply with 
oxygen-saturated water increases the 
current-density demand. In natural}; 
corrosive waters it may be necessary to 
treat risers and other appendages as 
separate structures. To make the ap. 
plication effective all such conditions 
must be considered. 


Corrosion-Arresting Tests 


An experiment to show whether corro. 
sion progress can be arrested by ca. 
thodic protection revealed interesting re. 
sults, Table II. Twelve hot-rolled stee] 
specimens, 4x2x 1s in., were placed in 
the previously described cathodically 
protected tank as follows: (1) Fow 
were insulated from the tank (freel 
corroding) in a region where they were 
intermittently submerged. (2) Two 
were placed near the tank wall, 
grounded to the tank, and were inter- 
mittently submerged. (3) Four weie 
insulated from the tank and constantly 
submerged. (4) Two were grounded 
to the tank and constantly submerged. 

Specimens (2) and (4) were removed 
in 34 days. They were coated with a 


_ white deposit and had negligible weight 


loss. Two specimens, conditions (1) 
and (3), were removed in 34 days. They 
were rusty and had lost considerable 
weight. The remaining two specimens, 
conditions (1) and (3), were then 
grounded to the tank and removed 32 
days later. Whereas they were rusty be- 
fore grounding, they were covered with 
a white deposit when removed and had 
not lost additional weight when com 
pared with the specimens insulated for 
34 days. This test was purely qualite 
tive since the writer did not control cur 
rent density to the test specimens. 

A most severe corrosion condition in 
a hot-water tank, using oxygen-saturatel 
water containing less than 50 ppm dis 
solved solids and 25 ppm total hard: 
ness, recently has been completely 
overcome by applying a current det- 
sity of 1 amp per 35 sq ft. A curretl! 
density somewhat less than this shouli 


A— Water 


Table 1—Tank-Water and Deposit Analysis 


C—Analysis 


Table Il 


Results of Cathodic Protection 


Chemical 
Character- 
istics 


in tank: B—Water 
deep-water under paint 
source blisters 


of white 
deposit on Condition 
metal: % of of test (average) ° 
0.20 submergence in days sample 
46.5 insulated 34 Rusty 
11.2 insulated 34 Rusty : 
0.20 grounded 32 White deposit 
36.6 grounded White deposit 
41.6 
Trace 
Trace 


Chemical Length Weight loss Appearance 
Characteristics f 
in grams 


PP alkalinity is 
MO alkalinity 
Total solids evap 
Total hardness 
{ 1.01 ce per liter (bowl top) 
Dissolved O: { 0.50 cc per liter (bowl bottom) 
| 0.084 cc per liter (in riser) 


{insulated 


Rusty 
Rusty 
White deposit 


grounded 
White deposit 


grounded 
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Table Ill 
Current Density on Test 


Section Microamps 

per sq.cm 
4.5 
4.0 
0.5 
0.2 


prove adequate. From the foregoing 
experiences it should not be assumed 
that to protect steel a scale-forming sub- 
stance must be present in the water. 
Steel specimens have been completely 
protected in water saturated with air 
having a specific resistance of 400,000 
ohms per cc containing less than 1.0 
ppm dissolved solids. 

A criterion of good anode design is 
the proper distribution of current, long 
anode life and the establishment of a 
low resistance through the corroding 
medium between the anode arrangement 
and the surfaces to be protected. It 
may be thought that centering an anode 
ina flat-bottom tank would provide uni- 
form current density to all surfaces 
equidistant from the anode. In the 
slightly more complex case, an eccen- 
trically placed anode in a steel cylinder 
with a conducting floor, Fig. 4A, the 
current-density distribution does not 
substantiate this thought. 


Current-Density Tests 


In this test current-density distribu- 
tion was obtained by placing a thin 
steel-plate probe (whose back was cov- 
ered with a thin insulating coating) 
over the area on which current density 
was to be measured. The conductor 
attached to the probe was brought out to 
a microammeter and then grounded to 
the cylinder wall. To overcome voltage 
drop through the lead wires and micro- 
ammeter, an equal voltage was applied. 
similar to that in Fig. 4B. 

To picture current distribution in con- 
denser and boiler tubes, pipes or ele- 
vated tank risers, a test assembly, Fig. 
4B, was constructed of pipe sections in- 
sulated from one another. Conductors 
from each section were grounded to the 
tank representing the water box of a 
condenser, drum of a boiler or bowl of 
an elevated tank. Current density on any 
section could be determined by divid- 
ing the current flowing through the com- 
Pensating circuit previously described. 
by the surface area of the section. Table 
III illustrates the current density on 
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each section, flowing from a centered ¥s 
in.-diameter electrode extending to the 
bottom of the fifth section. A 5% 
sodium-chloride electrolyte was used. 

Tests on this assembly indicate that 
current distribution extends only a short 
distance within a cylinder from the end 
of an electrode. Tests conducted at 
Columbus, Ohio, on cathodic protection 
for a 30-gal hot-water tank showed com- 
plete protection of wall surfaces for a 
distance equal to the tank radius below 
the electrode end. Thus the anode must 
be designed to properly distribute the 
current without reliance on the so-called 
throwing power. 

The theory of potential developed by 
Kasper presents the most complete 
mathematical derivations available for 
establishing the resistance and current- 
density distribution relationships be- 
tween many electrode configurations. 

High-resistance water usually re- 
quires a higher current density than 
water of low resistance. Compare Mid- 
western water having a specific resist- 
ance of 1200 ohms per cc with Eastern 
seaboard water whose specific resistance 
is often 20 times as great. For the same 
tank and electrode arrangement, 20 
times the power consumption would be 
required to supply the same current to 
the Eastern tank. Reduction in power 
consumption can be accomplished only 
by altering the cell constant of the elec- 
trode-tank configuration as follows: (1) 
increasing the number and altering the 
spacing of the electrodes (2) increasing 
the ratio of the anode diameter to the 
tank diameter. or (3) both 1 and 2. 
For an anode centered in a cylinder, the 
effect of the ratio of the anode to tank 
diameters upon the resistance may be 


predicted from the relationship: 
2.303 
Resistance = log 10 
where 
r = specific resistance 
R, = anode diameter 
R, = cylinder diameter 


Superimposed current for cathodic 
protection may be generated by: (1) 


Fig. 5—A transformer and rectifier 
serve as practical source of current 


Table IV 
Ways to Apply Potential 
To Submerged Iron 


More anodic External source 


metals of potential 
1. Zine 1. Voltaic cells 
2. Cadmium 2. Rectifier: 
3. Magnesium or a. Copper sulphide 
aluminum b. Copper oxide 
c. Selenium 
d. Wet types 


3. Motor generator 
4. Windmill generator 


attaching a metal more anodic than the 
metal to be protected (2) using an 
auxiliary anode with current generated 
by some external potential force. 
Although zinc plates are used to miti- 
gate corrosion, their use is limited be- 
cause the potential between the zinc 
and metal to be protected is not suffi- 
cient to provide the necessary current 
densities for protection over a wide 
area. To protect large areas this source 
of current would be expensive and diffi- 
cult to install. Furthermore, zinc and 
the other more anodic metals have been 
known to alter their potential charac- 
teristics and become more cathodic, 
thereby causing corrosion of the metal 
originally meant to be protected. 
Rectifiers, Fig. 5, have proved the most 
practical source of current for cathodic 
protection because they require little 
supervision and maintenance. The cop- 
per oxide and selenium types have high 
over-all efficiencies in converting alter- 
nating to direct current. Motor genera- 
tors may be used and are advantageous 
because of their high efficiencies. How- 
ever, they require somewhat more main- 
tenance and operating attention than 
dry rectifiers. The windmill generator 
has limitations because it can be used 
only where there are sufficiently uni- 
form wind velocities above 5 mph. 
Over-all cost of properly designed 
cathodic protection for a specific cor- 
rosion problem, is governed by the sur- 
face area to be protected, the corrosion 
environment, structure shape, condition 
of the surface to be protected, and the 
operating costs such as electrode re- 
placement and power consumption. Ex- 
perience shows that it can be success- 
fully applied to mitigate corrosion of 
submerged steel structures in neutral 
waters, pH 4.5 to 9.5. But first expe- 
rienced engineers must make a survey 
to establish the minimum current-den- 
sity required, provide the proper anode 
design and determine the correct cur- 
rent source for each particular problem. 
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Severn Tide Development Promises 
Cheap Power for England 


> For A LONG TIME tide power has at- 
tracted the attention of engineers, They 
have advanced many plans to use it, 
but nothing has been done outside of a 
few small developments and engineer- 
ing studies of some of the larger proj- 
ects. However, the progress of high- 
specific-speed propeller-turbine design 
has increased the economic possibili- 
ties of such projects and some are being 
restudied. 

England has realized for many years 
that the Severn River’s estuary is fav- 
orable for tide-power development. 
Here is the highest tide range in Brit- 
ain, reaching a maximum of about 47 
ft where the shores converge just above 
the confluence of the Wye and Severn 
Rivers. About 2.5 miles below this 
point, near the line of the existing 
Severn Tunnel, a site known as English 
Stones is suitable for a dam (barrage) 


Proposed tide-power project in the Severn River’s estuary 


requires the installation of thirty-two 25,000-kw hydro. 


electric units. Hugh P Vowles, mechanical engineer, London, 


tells how they will operate under a head of 5 to 32 ft, with an 


annual power generation of over two billion kilowatt-hours 


and a power-generating station, Fig. 1. 

A committee, appointed in 1925 to 
study the practicability of a Severn 
dam, issued a report in 1933 after 
prolonged research, supplemented by 
Prof A H Gibson’s experiments on 
models of the Severn estuary. Trials 
were made with a variety of river-bed 
materials, advantage being taken of 
experience previously gained in mod- 
els of other rivers by Vernon Harcourt 
and Osborne Reynolds. The rise and 
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Fig. 1—Map of a section of England showing the Severn River. 


is the proposed location for the building of an 800,000-kw tide-power plant 
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Its estuary 


fall of an electrically operated plunger 
reproduced tides in a tank forming an 
extension of the model’s seaward end. 
Gradual variation from spring to neap 
tides was obtained by altering the 
plunger’s travel automatically at each 
succeeding stroke by means of a gear 
train. 

On one model constructed on a ver- 
tical scale of 1 to 100, the appropriate 
tidal period was found by calculation 
to be 52.23 sec. For another model, the 
vertical scale of which was 1 to 200, 
the corresponding time was 73.86 sec. 
These short tidal periods made it pos- 
sible to reproduce the changes known 
to have taken place in the river’s sand 
banks and channels during the previous 
78 yr. The model reproduced these 
changes with remarkable accuracy. It 
was therefore assumed that adding a 
dam to the model would produce 
changes likely to occur after the Sev- 
ern-estuary dam was built. 


Committee’s Conclusions 


Following these and other investiga- 
tions the committee came to the con- 
clusion that English Stones was the 
best site for the dam and that it would 
not seriously affect navigation either 
upstream or to and from the Bristol 
Channel ports. The engineers believed 
the technical difficulties could be solved, 
but the project could not be economi- 
cally justified without a secondary 
storage system and plant to compe? 
sate for variations in tidal power. 4 
main tidal plant at the dam, with 3 
normal capacity of about 777,600 kw. 
and a pumped-storage plant were then 
proposed to provide 24-hr power. 

Although pumping and regeneration 
would reduce available power output 
to about 500,000 kw, and increase the 
kilowatt-hour cost, power would stil 
cost 1.37 mills per kwhr less than from 
coal-fired stations. This saving favored 
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Fig. 2—Operating cycle of proposed Severn tide-power 
plant. Beginning 1 hr and 20 min after high tide the 
turbines start under a 5-ft head. They continue to operate 


construction of the dam, whose comple- 
tion was estimated to require 15 yr. 
However, subsequent technical and 
economic changes made it desirable to 
reconsider the whole project. 

These changes included progress in 
the design and performance of hydro- 
electric plants; an increase in coal 
costs; and a large expansion in Brit- 
ain’s electric-power supply by the de- 
velopment of her grid system interlink- 
ing the principal power stations. As a 
result, in 1943 the Ministry of Fuel 
and Power appointed a committee of 
engineers to reconsider the project. 
The committee submitted its report in 
February 1945, 

After full consideration of the plan 
adopted by the 1933 committee, the 
engineers responsible for the 1945 re- 
port found themselves in agreement 
with these important points in that 
proposal: (1) The English Stones site 
isthe best. (2) Power development on 
falling tide only is more advantageous 
thn on double tide. (3) The 1933 
committee’s estimate of available power 
is substantially correct. (4) The dam 
as then designed would not prejudice 
navigation in and out of the river. 


Pumped Storage 


However, pumped storage would in- 
trease the capital cost today by about 
0%. while loss of tidal energy occa- 
‘ioned by pumping and regeneration 
would amount to 27%. The rapid ex- 
pansion in Britain’s electric-power sup- 
bly since 1933 makes it possible to ab- 
‘orb all energy from the dam in the 
sid system now supplied from coal- 
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fired stations. For these and other 
reasons, including the fact that coal 
cost has doubled since 1933, it has been 
decided that a pumped-storage system is 
neither necessary nor desirable. 

To take advantage of hydroelectric- 
plant design improvements it is pro- 
posed to install 32 generating units 
rated 25,000 kw at 0.9 pf, instead of 
72 rated 11,000 kw recommended in the 
1933 report. Each of the larger units 
would have sufficient overload capacity 
to supply 26,666 kw during low tide, 
or a total of 800,000 kw by 30 units. 
This would provide two spare units 
for repairs and maintenance. Energy 
taken from the dam by the grid system 
is estimated to be over two billion kilo- 
watt-hours annually. 

The 1933 report combined a road and 
railway crossing with the dam. The 
1945 report expresses the opinion that 
such crossings should be treated inde- 
pendently of the dam because a com- 
bined development imposes limitations 
on the power, road and railway projects 
without offering much prospect of econ- 
omy. Furthermore, the crossing can be 
constructed in half the time required to 
construct the dam. 

It is estimated that the average coal 
saving for the first 15 yr of operation 
would be 985,000 tons per annum, Av- 
erage number of men employed yearly 
in the dam’s construction would be 
4570. In addition about 6285 would be 
indirectly employed to manufacture ce- 
ment, steel, machinery, and in trans- 
portation of materials. Estimated con- 
struction time has been reduced to 8 
yr. Finally, the committee believes that 


until about 9 hr later, at time 9 hr and 15 min, when the 
head is again 5 ft. Maximum head occurs at low tide when 
a difference of 32 ft exists in the water level at the dam 


under present conditions the dam is 
practicable as an engineering project 
and can be economically justified. Based 
on 1.046 lb of coal per kwhr it is esti- 
mated that for steam power cost to equal 
tidal power, coal would have to be $7.10 
per ton, whereas it is $8.43. 


Will Connect to Grid 


The tidal power plant is to connect 
to the grid system, now supplied by 
steam plants, so that by regulating their 
output maximum use can be made of 
the varying output of the tide-power 
plant. Fig. 2 shows the cycle of opera- 
tion of the Severn plant, based on a 
tide range of 40 ft, from 23 ft above 
to 17 ft below mean tide. Starting at 
the high-water peak on the left it is 
assumed that the reservoir formed by 
the dam is practically full. Since water 
level on both sides of the dam is about 
the same there is no usable head and 
the power plant is shut down. 

About 15 min after 0 hour the tide 
has fallen to a point where water 
starts to flow out of the reservoir and 
the sluice gates close. At about 1 hr 
and 20 min after high tide, water level 
below the dam has dropped 5 or 6 ft 
and the turbines have started operat- 
ing. They continue for nearly 8 hr 
until after hour 9, when the difference 
in upstream and downstream water 
levels is only about 5 ft. The turbines 
stop and remain shut down until a head 
of 5 or 6 ft again occurs after high 
tide at time 13 hr and 20 min. Maximum 
operating head occurs at low tide when 
there is a difference of 32 ft in the 
water level above and below the dam. 
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Here’s how a flat belt can connect two pulleys, one on each 


Quarter-Turn Flat Belts Operate 
With Pulleys at Right Angles 


shaft, placed at right angles. In one direction they operate 


without guide pulleys, and in either direction with one or two 


guide pulleys. Material is from Power Transmission Council 


© A QUARTER TURN is one of the com- 
monest angular flat-belt drives. In it 
the driven pulley is at right angles to 
its driver. This drive is arranged with 
(1) two pulleys horizontal (2) two 
pulleys vertical and (3) one or more 
guide pulleys. 

Quarter-turn drives with two pulleys 
horizontal or vertical operate on the 
same fundamental principle as all flat- 
belt drives. Namely, the belt must be 
delivered in the plane of the pulley to- 
ward which it is running. This is 
another way of saying that the belt as it 
leaves one pulley must be so turned as 
to run onto the other in a plane pass- 
ing through the latter’s center at right 
angles to its axis. 


Belt-Operation Rule 


Let us study the rule as it applies in 
Fig. 3 and 3A. Point C on the right- 
hand side of pulley A is in a vertical 
plane that passes through the center of 
pulley B. As the belt comes vertically 
downward from the right-hand side of 
pulley A it turns through 90 deg to 
bring its inside surface in contact with 
pulley B. Fig. 3A shows a view of the 
same belt 90 deg from that in Fig. 3. 
Here the belt leaves the left-hand side 
of pulley B and is delivered in a verti- 
cal plane that passes through the center 
of pulley A. Here again as the belt 
leaves pulley B it turns through an an- 
gle of 90 deg to bring its inner side on 
pulley A. 

If the drive, Fig. 3 and 34, is reversed 
the belt will run off the pulleys, be- 
cause when it is delivered from the left- 
hand side of pulley A to pulley B the 
belt runs onto the latter at an angle. 
Fig. 3. This is also true of the belt 
leaving the right-hand side of pulley 
B, Fig 3A. It is delivered to pulley A 
at an angle that will throw the belt off 
over the top of the pulley. 

When a belt is removed from a quar- 
ter-turn drive that has been in opera- 
tion for some time and is stretched on 
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the floor it takes the form of an arc. 
This is because one edge of a belt that 
operates on a quarter-turn drive, like 
Fig. 3 and 3A, is under more tension 
than the other, whether the belt is run- 
ning or standing still. In Fig. 3, the 
distance EF is greater than EG; there- 
fore tension in the EF side must be 
greater than in side EG. In Fig. 3A, 
distance H/ is greater than HJ, there- 
fore HI side of the belt has greater 


Fig. 1—Quarter-turn belt for short centers uses one fixed pulley on each shaft 
to drive the load and a loose pulley on each shaft for the return belt strands‘ 


tension than HJ. Following the belt up 
over pulley A in Fig. 3 and down to 
pulley B in Fig. 3A shows that EF is 
on the same side as HI; consequently 
this side is always under greater tension 
than the other. For a given center dis. 
tance, the wider the belt the greater the 
tension difference in its two sides. Con. 
versely, for a given belt width, the 
longer the belt the smaller is the ten. 
sion difference between its two sides. 
However, the tension difference always 
exists when the belt application is the 
usual endless one. Therefore, the belt 
is distorted, which causes it to take an 
arc shape when taken off its pulleys. 

To overcome belt distortion in quar. 
ter-turn drives and to distribute wear 
on both sides of the belt it is sometimes 
specially assembled. When cementing 
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the ends of a single belt to make it end- 
less. instead of attaching grain side to 
grain side, one end is turned 180 deg 
so that the joint is made with grain 
side to flesh side, as at D, Fig. 3B. This 
puts a 180-deg twist in one strand of 
the belt so that its grain and flesh sides 
alternately contact the pulleys. 

Putting a half turn in the belt to 
equalize the stresses in it is particularly 
adapted to double-ply belts, which have 
the grain exposed on both sides. Turn- 
ing the belt side for side on the pulleys 
also turns it edge for edge so that not 
only is the wear distributed on its two 
sides, but the tension being equalized 
in its two edges, reduces distortion of 
the belt. 

Another method of belt construction 
for quarter-turn drive, is to build the 
belt with one side longer than the other 
to suit the drive on which it is to be 
used. A belt so made curves when laid 
out flat, before being placed on the 
pulleys of the drive for which it was de- 
signed. This construction is more likely 
to give satisfactory results on large 
drives than a belt with a 180-deg twist. 


Reversible Drives 


Quarter-turn drives are made reversi- 
ble with one or two guide pulleys. Fig. 
4 and 4A show a drive with a single 
guide pulley C. This pulley is so 
placed in the drive as to receive the 
belt from pulley A in a plane through 
the center of its face at right angles to 
its axis. The guide pulley turns the 
belt so that it runs onto pulley B in a 
plane at its center and at right angles 
to its axis. Pulleys A and B although 
at right angles to each other must also 
be so placed that the belt leaving one 
tuns correctly on the other. 

All these conditions are satisfied in 
Fig. 4 and 4A. The belt leaving the 
back of pulley B, Fig. 4, goes vertically 
upward onto pulley A. After going 
around this pulley it comes vertically 
down to guide pulley C, Fig. 44. Guide 
pulley C turns the belt so that it comes 
vertically down to pulley B, Fig. 4. 

If the drive is reversed the belt leaves 
the front side of pulley B and runs 
vertically to guide pulley C, Fig. 4. 
This pulley turns the belt so that it runs 
vertically to pulley A, Fig. 44. After 
passing over pulley A the belt comes 
down vertically to pulley B, Fig. 4 and 
44. The belt is always delivered in the 
plane of the pulley toward which it is 
tunning, and therefore can run in either 
direction. 

Sometimes with a single guide pulley, 
sin Fig. 4 and 4A, the two sides of 
the belt may have a tendency to rub 
gether at guide pulley C. This con- 
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Fig. 2—Flat belt 26 in. wide and 184 ft long operates a quarter-turn drive on 


an oil-pumping band wheel through a friction clutch keyed to a line shaft 


Fig. 3 and 3A—Quarter-turn belt drive without guide pulleys. Fig. 3B—Same 
as Fig. 3 but with the belt given 180-deg twist at D to equalize edge tension 


dition usually can be avoided by ample 
crown on the driving and driven pulleys 
and by proper adjustment of the 
guide pulley. 

Using one guide pulley to make a 
quarter-turn drive reversible quite seri- 
ously stretches the belt at its edges and 
may shorten its life. This stretch can 
be avoided by using two guide pulleys 
C and D, Fig. 5 and 5A. Here the belt 


runs from the pulleys in practically rec- 


tangular directions causing little stretch 
at its edges. This drive is reversible 
and also eliminates the possibility of 
one belt strand rubbing another. 

In Fig. 5 and 5A, the axes of the two 
guide pulleys C and D are parallel and 
so located with respect to each other 
and to pulleys A and B that the belt 
from the right-hand face of A runs 
down vertically to the right-hand face 
of D, whereas the belt from pulley C 
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Fig. 4 and 4A—A quarter-turn flat-belt drive made reversible 
with one guide pulley, C. Fig. 5 and 5A—Quarter-turn 
flat-belt drive made reversible by two guide pulleys C and 
D, so placed that their axes are parallel and so located 


runs down vertically to B. With the 
pulleys so placed the belt is delivered 
to the pulley over which it runs in the 
plane of the latter. This is the condi- 
tion for both directions of travel so that 
the belt can operate satisfactorily. 

If the driving and driven shaft of a 
quarter-turn drive intersect in a hori- 
zontal plane the guide-pulley shafts 
may have to be vertical, Fig. 6. When 
the guide pulleys are so located they 
are usually called mule pulleys. When 
C and D are on vertical shafts they re- 
quire a heavy crown to hold the belt 
on them. 

If the belt is unusually long even a 
heavy crown on the guide pulleys may 
not be sufficient to hold the belt on 
them. Here, provide the pulleys with 
flanges. Fig. 7. Make the flanges with 
a reentrant fillet, as at F, to pre- 
vent the belt riding on them. Sometimes 
instead of making the flanges part of 
the guide pulleys they are installed as 
a guide plate fixed to the pulleys’ shaft. 
Take care when using guide plates that 
they do not wear the edge of the belt. 
Crown the guide pulleys heavily enough 
so that the belt normally stays in place: 
the guide plates serve emergencies. 

When the shafts are too close to use 


84 (736) 


a quarter-turn drive, like Fig. 3 and 
4, the arrangement in Fig. 1 may be 
used. In this drive the guide pulleys 
are loose on the driving and driven 
shafts at a distance from the tight 
pulleys equal to diameter of the pul- 
ley on the other shaft. In Fig. 1 as- 
sume that pulleys A and B are tight, 
whereas C and D are loose on their 
shafts. If tight pulley B turns clock- 
wise it drives pulley A in the same 
direction, as indicated by the arrows. 
From pulley A the belt goes down 
around pulley B and up over loose 


with respect to each other and to pulleys A and B that 
the belt from the right-hand face of A runs down vertically 
to the right-hand side of D, while the belt from the left 
side of C runs down vertically to the near face of B 


pulley C, back to D and A. The arrows 
indicate that loose pulleys C and D ro 
tate opposite to tight pulleys A and B. 

In this drive the twist in each strand 
of the belt between pulleys tends to 
determine how close the shaft can be 
placed. The shorter the distance be- 
tween shafts the more severe the twist 
for a given belt width. Also the twist 
tends to lift the belt off one side of the 
pulleys and decrease the contact be 
tween them. This condition should be 
taken into account when selecting é 


belt for this drive. 
me 
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Fig. 6—When driving and driven shafts of a quarter-turn drive intersect 7 1 
horizontal plane, the guide-pulley shaft may have to be vertical. The guide pu" 
leys are called mule pulleys. Fig. 7—To keep the belt on the guide pulleys the) : 
may have to be provided with flanges made with a reentrant fillet, as at F 
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For trouble-free operation of 
cylinder heads and liners G H 
Menefee, USNR. advises a 


thorough going-over during 


the major overhauls. Here 


are the step-by-step directions 


P MAINTENANCE of diesel-engine cylin- 
ders and their heads is usually confined 
to the period of major overhaul. This 
procedure results both from the amount 
of time involved and from their rela- 
tively trouble-free operation. Because 
these parts are expected to operate with- 
out attention, do a thorough job of in- 
spection and repair. Time between 
major overhauls ranges from 1000 to 
1600 hr of operation on small high-speed 


a engines and from 4000 to 8000 hr or 
ically "re on large units. 
e left Cylinder liners are generally renewed 
of B when the piston-to-cylinder clearance be- 
comes excessive. Therefore, during the 
overhaul period a detailed and ac- 
arTOWS Mi curate record of measurements must be 
Bken. They should be (1) taken along 
1d B. Biihe line of the engine and at right angles 
strand ity it and (2) made in six to ten places 
nds 0 Bdepending upon cylinder length, and 
can be spread out like a logarithmic scale. 
ice be That is, take the first measurement 
e twist Bivhere the top piston ring stops, the 
twist Bnext about twice as far down the cylin- 
of the der as the first, the third about four 
act be Himes as far, spreading the measure- 
puld be Himents along the entire length, Fig. 1. 
cting 2 


Record Measurements 


Distance from the cylinder top to 
ach measuring point should be re- 
orded so that subsequent measure- 
ments can be taken at the same points. 
Top of the cylinder” refers to the place 
here combustion begins. This applies 
specially to measurements on opposed 
pistons and on double-acting engines. 
Greatest cylinder wear is always at 
he point of maximum ring travel. Nor- 
nal wear runs about 0.001 in. per 1000- 
it operation on large engines, and two 
_FF three times this on small high-speed 
rsect "Bhnits. Since piston speed is about the 


ult i 
a ageme in all types of engines, faster wear 
apr the smaller ones is largely due to 
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Practical Pointers on Diesel Head and 


Liner Maintenance 


This cylinder liner was scored by seized piston. 


Seizure was caused by operat- 


ing engine at full load too soon after installing new piston and piston rings 


running under too low a temperature. 
Small engines start and stop oftener 
than large, and many of these starts are 
made when an engine is cold and all 
lubrication has drained from the cylin- 
der walls. Therefore, cylinder wear 
takes place more rapidly. In fact, it oc- 
curs about ten times as fast at a lubri- 
cating-oil temperature of 130 F as at 
160 F. Continued operation under light 
load also contributes to wear. 
Between periods of overhaul, it is 
wise to remove the inspection plates on 
the cylinder and its head, and examine 
the water spaces for scale formation 
and silt deposits. The time selected will 
be indicated by continuous rise in 
jacket-water temperature and by warm 
spots found when feeling over the en- 
gine. Scale. or silt should be removed 
as soon as possible to avoid cracking 
the cylinder head and _ overheating. 
which may cause piston seizure. 
When removing the cylinder head for 
inspection, mark all nuts so they may 


be replaced later. Place the head on a 
fixture made to receive it or upon 
blocks of wood. Every precaution should 
be taken to protect the machined sur- 
face on the bottom of the head from con- 
tact with metal or concrete because re- 
facing this surface is both laborious and 
costly. 

Remove all valves, inspection plates 
and drain plugs. Tag each piece so that 
it may be properly reinstalled. Bottom 
surface of the head should be scraped 
free of carbon and washed clean with 
fuel oil or kerosene. Inspect this sur- 
face carefully for cracks, particularly 
around valve openings. A hand magni- 
fying glass is effective for this examina- 
tion. Scrape all carbon out of the in- 
take and exhaust passages, using a 
screw driver or other dull tool. 

Examine the water spaces for sedi- 
ment. scale and corrosion. Sediment 
may be flushed out with water and 
scraped with a stiff piece of wire. To 
remove scale, plug all openings and fill 
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the water space completely with a solu- 
tion of water and hydrochloric acid, in 
the proportions of 4 to 1. (Be careful 
to pour the acid into the water, not the 
reverse.) Allow the solution to remain 
in the water space overnight. Drain it 
and flush with a solution of baking soda 
or some other alkali. Then flush several 
times with clean, fresh water. 

Head cracks are best repaired by gas 
welding, whereas corrosion spots can 
be built up with a metal spray. A good 
shop should make these repairs because 
it is necessary to preheat the entire head 
before welding and heat treat it after- 
wards to avoid cracking. 

Do not remove liners from the cylin- 
der block for inspection unless they are 
worn past the clearance limits, or some- 
thing is known to be wrong with a par- 
ticular liner. While methods for removal 
and inspection differ radically, all 
liners should be inspected for wear as 
already described. Dry liners usually 
have to be pressed out or pulled with a 
liner-removing tool. At least one type, 
however, may be removed by pushing up 
by hand on the bottom of the liner. Wet 
liners usually have to be started with a 
chain fall or jack attached to a steel 
plate held against the bottom. 

Take care to cut the plate so that it 
clears the bore in the cylinder block. 
A good method is to cut a step around 
the plate edge so that the smaller diam- 
eter slips into the liner. This keeps the 
plate centered on the bottom of the 
liner when a strain is taken. Liners that 
contain their own water jacket are usu- 
ally easy to remove. Before removing 
any liner, be sure that all oil and water 
connections have been disconnected. If 


the rubber packing rings at the bottom 
of the liner are to be used again, do not 
damage them on removal. 

After removal, inspect the liner for 
cracks under the shoulder and for cor: 
rosion around the outside, Fig. 2. If 
close inspection is necessary, chip and 
wire-brush the liner until it is free of 
scale and rust. A cracked liner should 
be discarded. If liners contain their own 
water jackets, it is easy to find exist- 


Cylinder head bolts should be tight- 
ened in the order that is indicated 
by numbers given in the nuts above 


ing cracks with a hydrostatic test. Pres- 
sure of 60 psi should reveal any. 
With the cylinder liner out, clean and 
inspect the jacket. For a wet-liner en- 
gine, the inside of jacket must be ex- 
amined for scale and corrosion. Also, 
carefully inspect for corrosion the ma- 
chined surface where rubber packing 


rings seat, Fig. 3. Rough spots in the 
packing surface permit jacket water to 
leak past the packing into the crank. 
case. 

If corrosion is found, the surface 
should be built up by metal spraying 
and machined, or filed. When there are 
no facilities for preper building up, or 
for machining afterward, make tempo. 
rary repairs when the liner has been 
reinstalled by filling the space above 
the rubber rings with hot tar or some 
similar substance. Do not use a filler 
that would make removal of the liner 
difficult. Also, be sure that the sealing 
substance does not clog any drains from 
the bottom of the cylinder block. 

The liner should first be inserted in 
position without the rings to check for 
fit. Clearance should be enough to per- 
mit liner expansion, but not enough to 
allow it to move when the engine is 
running. Best policy is to install new 
packing rings every time the liner is 
pulled because rings that have taken a 
set seldom form an effective seal. Size 
of rubber rings should be such that they 
have to be stretched slightly to fit into 
the groove in the liner. 

Make sure there is clearance in the 
groove for the ring to expand. Rings 
that are too tight can cause piston seiz- 
ure or a cracked jacket. When they 
project too far from the groove make 
them smaller by cutting out a section. 
It is almost impossible to pare a rubber 
ring down with a knife and have it fit. 
Instead, use a sheet of emery cloth 
wrapped around a bloek of wood. After 
liners are in place test rings for tight 
ness by partly filling the jacket with 
water, while also watching for leaks. 
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Fig. 1—Spread of liner measurements taken as part of 
Measurements should be taken in 
line with and at right angles to line of engine and should 
Fig. 2—Point of maximum 


cylinder wear records. 


be the same for each cylinder. 
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stress, which is under liner’s shoulder, is most probable 
location of cracks and should be thoroughly checked. Fig 
3—Water seals are susceptible to intensive corrosion a" 
should be checked to prevent leakage into the crankcas? 
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THESE GHARTS ANSWER 
Industrial Power Planners’ Questions 


What steam pressure? What steam temperature? What size 
stack and flue? What pipe size? Three dependable field- 
tested charts solve these problems, quickly outlining prelim- 


inary design, starting with expected power and process loads* 


PCENTRAL STATIONS make electrical 
power only. In most industrial power 
plants, on the other hand, the genera- 
tion of electrical or mechanical power 
is incidental to the production of steam 
for heating and process. It must never 
be forgotten that utility and industrial 
power plants are basically different, 
and that a design approach suited to 
one is not reasonable for the other. 

Planning central stations for power 
alone justifies a high degree of accu- 
racy, even in preliminary computations, 
because few assumptions are required, 
and these can be reliable. Future load. 
future fuel cost and future labor cost 
can be estimated with reasonable accu- 
racy by a study of trends. 

Thus, by close attention to detail. 
preliminary estimates for central sta- 
tions can come rather close to actual 
conditions. 

No such accuracy is possible in plan- 
ning industrial power plants to supply 
both power and process steam. The de- 
sign of such plants is affected enor- 
mously by variations in the estimates 
of the size and kinds of electrical and 
steam loads; yet these very estimates 
involve a lot of guesswork. 

The relation of power load to steam 
load varies greatly from one industry 
to another, from one plant to another in 
the same industry, and even from one 
decade to another in the same plant. 
Clearly, the degree to which the power 
and process load curves coincide is a 
major factor in industrial power-plant 
design and one that cannot be pre- 
dicted closely for years ahead. 

If the planner attempts to work with 


* Republication rights reserved by the author. 
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data on actual units, the number of pos- 
sible combinations of boilers and tur- 
bines to be studied is staggering. The 
variations in turbine efficiency caused 
by variations in pressure and load add 
to the existing confusion. Moreover, 
weeks are lost waiting if manufactur- 
ers are assumed to be the only source 
of efficiency data. Then, when the first 
study is completed, it very likely won’t 
fit anyway, so the work must be done 
all over again. 

Common sense calls for a preliminary 
approach that gives reasonable accu- 
racy without resort to data on specific 
boilers and turbines. Such a method 
is presented on this page and on page 
94. It serves as an introduction to the 
immediately practical aids on pages 
88 to 93. 

First step in the preliminary planning 
of an industrial power plant is to de- 
termine what electric power can be 
generated as a byproduct of the proc- 
ess-steam load, and to relate this to the 
expected power requirements. 

Naturally, this calls for data, as re- 
liable as possible, on the present and 
past annual use of electricity and steam, 
the maximum and minimum demands 
for each, and the hours and days when 
these demands occur. 

For this, one naturally turns to watt- 
meter and steam-flow-meter records. 
Too often none are available despite the 
fact that accurate meters costing less 


than $500 have been on the market for 
more than 30 years. If there is no accu- 
rate record, the engineer must do what 
he can with guesses and indirect meas- 
urements. 

Where the engineer is experienced 
in a given industry he may be able to 
approximate the load within 10%. He 
will determine the connected” electric 
load and (from his experience) esti- 
mate maximum, minimum and average 
loads. Studies of boiler plants and coal 
bills will help him to approximate the 
boiler efficiency and estimate the steam 
demand. He will then consult the man- 
agement and the two of them will make 
an “educated guess” as to the trends of 
future loads. 

Management rates continuous service 
as the prime requirement of an indus- 
trial power plant, so the designer must 
play safe, install larger and more costly 
equipment than would be necessary if 
load curves could be predicted pre- 
cisely. 

With so much guesswork on his own 
part, it certainly isn’t fair for the engi- 
neer to ask the manufacturers to be 
“absolutely accurate” in their prelimi- 
nary quotations on a variety of unit 
sizes for a variety of steam conditions. 

Because steam power plants operating 
above 600 psi and 750 F are a special 
problem, they won’t be considered in 
this study. Below 600 psi we can buy 
cast-iron fittings for 250 psi and steel 
fittings for 300, 400 and 600 psi at a 
temperature of 750 F. 

Threaded pipe, and all pipe 2 in. or 
smaller, should be schedule 80 for all 
of these pressures. No pipe should be 


Continued on page 94 
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HOW USE CHART 


Estimate electric-power require- 
ments—also those for process and 
heating steam. Assume that the throt- 
ile pressure is exactly 200 psi or 375 
psi or 550 psi. Test each of the three 
pressures mentioned (using charts 
|-A. B and C or I-A,, B, and C, to 
see which will generate not less than 
the required amount of electric power 
as a byproduct of the given process 
and heating steam flow. 

After the pressure is thus selected. 
determine a suitable steam tempera- 
ture at the throttle. Chart I-D gives 
this for the usual case where the ex- 
haust steam is to be supplied in satu- 
rated condition. Where first cost is 
important the throttle temperature 
may be reduced somewhat below that 
given by chart I-D if some moisture 
is permissible in the exhaust. 

If it proves impracticable, for any 
reason, to generate all of the electrical 
load as a byproduct of the process- 
steam and heating load, chart I-E 
shows how much additional boiler 
steam must be supplied to a condens- 
ing turbine to generate the remaining 
power requirements if the steam is 
expanded to a condenser at an abso- 
lute pressure of 2 in. of mercury. 


Problem 1 


A manufacturing plant requires 
60,000 lb of steam per hr at 20 psi. 
The plant load is 1500 kw. Follow 
the 60,000-lb line horizontally to the 
first inclined 20-psi backpressure line 
in chart I-A, then vertically down to 
1950 kw. With 200 psi at the throttle 
the plant electrical load evidently can 
be carried by a noncondensing tur- 
bine using less steam than is needed 
for manufacturing. Here, the tur- 
bine exhaust must be supplemented 
by live steam through a reducing 
valve. 

If the ratio of steam load to power 
load is uniform, a throttle pressure 
lower than 200 psi may be chogen. 
However, it is wise to select equip- 
ment for the full 200 psi since this 
costs no more than equipment for 
some lower pressure. It is always pos- 
sible to reduce the pressure after the 
plant is running and the steam and 
electric loads are definitely known. 


Problem 2 


As a second problem, assume that 
60,000 lb of steam per hr are re- 
quired at 50 psi instead of 20 psi and 


that plant load is still 1500 kw. Fol- 
low the same 60.000-lb line to the 
50-psi backpressure line in chart I-A. 
Here turbine output figures 1250. 
This is not enough so continue hori- 
zontally on the same line to chart I- 
B for 375-psi throttle pressure and 
50-psi backpressure. Here the turbine 
output is 2000 kw, enough to cover 
plant requirements. So design plant 
for 400-psi maximum pressure. 

If the exhaust steam must be dry 
saturated, chart I-D shows that for 
200-psi throttle and 20-psi backpres- 
sure the throttle temperature must be 
515 F. This requires steel valves. 
Where first cost of piping is an im- 
portant consideration, the superheat 
may be reduced to give a maximum 
temperature of 475 F, permitting the 
use of less expensive cast-iron valves. 
The resulting moisture in the exhaust 
should not be particularly ebjection- 
able except that the total flow must 
be increased enough to give the manu- 
facturing processes their full require- 
ment of 60,000 lb per hr of dry steam. 
For preliminary estimates turbine- 
power output may be taken as un- 
changed. 

For the second problem above 
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where the backpressure is increased to 
50 psi, chart I-D gives a throttle tem- 
perature of 570 F, which can be ob- 
tained without special superheaters. 
Superheat in the exhaust would mate- 
rially increase at half turbine load, 
except that the superheat in the steam 
delivered by the boiler decreases at 
half load. One effect practically off- 
sts the other. 


Problem 3 


As a third problem consider the 
case Where process-steam require- 
ments are 40,000 lb per hr at 15 psi, 
while 30,000 Ib at 150 psi (with no 
more than 75 deg of superheat) is re- 
quired to run reciprocating pumps 
md compressors. The plant load here 
is 3200 kw. For a throttle pressure 
of 550 psi, chart I-C shows that 2000 
kw can be generated as a byproduct 
of the 15-psi steam and 520 kw as a 
byproduct of the 150-psi steam, a 
total of 2520 kw of true byproduct 
power. At this point the designer 
must face a major decision: Either he 
must select the 900-psi standard and 


thereby greatiy increase the cost of 
piping and equipment, or he must in- 
stall a bleeder condensing turbine— 
generally a less expensive installation, 
but one requiring more fuel because 
of the loss of heat to condenser. 

Steam rate of a bleeder turbine is 
about 3 to 5% higher than that of 
either a condensing or noncondens- 
ing unit of the same rating. Hence, 
the estimated 2520 kw previously fig- 
ured for the bled steam must be re- 
duced by 3% to 2445. This leaves 
755 kw to be generated by the steam 
going to condenser. Chart I-E indi- 
cates that 9500 lb of steam per hour to 
condenser will be required. Thus, the 
boilers must generate 79.500 lb per 
hr, plus 5%, say, for heating feed- 
water and leakage. giving a total of 
83.500 lb. 

To get dry saturated exhaust at 15 
psi, chart I-D indicates a throttle tem- 
perature requirement of 660 F. On 
the other hand, a throttle tempera- 
ture of 550 F (110 deg lower) gives 
dry saturated exhaust at 150 psi. 
Hence there will be about 110 deg 
superheat in the 150-psi steam if 660 


F is selected for throttle temperature. 

This situation calls for compromise. 
Reduce the throttle temperature to 
about 620 F. This gives a slight mois- 
ture in the 15-psi steam. The other 
alternative is to install a desuper- 
heater for the 150-psi steam. 


Comments 


We have now selected tentatively 
the throttle pressure and temperature 
for three. new power plants. By fol- 
lowing the same procedure we may 
determine how these tentative selec- 
tions are affected by maximum, mini- 
mum, weekend and future loads, and 
make our final determinations accord- 
ingly. We are now prepared to ask the 
manufacturers for prices and perform- 
ance guarantees. 

The preliminary selection of boilers 
will be discussed in a future article. 
We know that a natural-draft instal- 
lation can’t use either economizers or 
air heaters. With this handicap 75% 
is a reasonable operating efficiency. 
With induced draft and heat recov- 
ery efficiency should be about 82%. 


HOW USE CHART 


Starting with total steam require- 
nents, type of fuel, assumed evapora- 
tion per pound of fuel, CO, in gas 
kaving boiler and draft loss through 
the boiler, proceed as follows: 

Enter chart II-A at lower left with 
the percentage of CO2, move right to 
the curve for the given fuel, straight 
down to read the excess air (inci- 
dental) and straight up to the upper 
curve for the same fuel, then left to 
tad pounds of flue gas produced per 
pound of fuel. 

The curve for coal is computed for 
fastern bituminous of 13.500 Btu per 
b. For coal of another quality, di- 
‘ide by 13,500 and multiply by the ac- 
wal Btu per Ib. 

Divide steam per hour by assumed 
team produced per pound of fuel to 
“tt pounds of fuel burned per hour. 
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Multiply this by flue gas per pound 
of fuel to get total flue gas to be 
handled per hour. 

From this gas weight on left scale 
of chart II-B move right to curves for 
various stack internal diameters and 
read for each (on lower scale) the 
available draft at 500 F per 100 ft 
of stack height. Correct this for ac- 
tual flue temperature. Divide this 
corrected value the assumed 
boiler draft requirement and multiply 
by 100. to get the height of stack re- 
quired for the given diameter. Then 
choose the combination of diameter 
and height that make the most prac- 
tical stack from the angle of cost, ap- 
pearance, nuisance, etc. 

Chart II-C for ducts and breeching 
reads in terms of air, but may be used 
equally well for flue gas. The differ- 


into 


ences in cubic feet per pound are 
negligible. 

From air or gas temperature on 
bottom scale move up to cubic-ft-per- 
pound curve, then left to scale read- 
ing cubic feet per pound. From air 
or gas temperature on bottom scale 
read up to curve for duct area (20 
fps for natural draft and 30 fps for 
induced draft) then right to scale 
reading required duct (breeching) 
cross-section per 10,000 Ib of gas per 
hour. Multiply this value by the ratio 
of actual gas per hour to 10,000 to 
get the required breeching area. 


Problems 


Continuing the previous problem. 
determine stack and breeching sizes 
for 110.000 Ib steam per hr. 9 Ib 
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CHART 


—Sizes of steam piping 


Aia-in. 


= 
Nominal pipe 


“Nominal pipe dia-—in. 


pi 
s 
pressures psig. B 


pi 
chedule 80; 


in 
in. and smaller, 


23 in. and larger, schedule 40 
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actual evaporation per lb coal, 14% 
cO, and natural draft. Although 
original steam estimate is 83,500 lb 
per hr, 110,000 is assumed in design- 
ing stack, breeching and pipe to al- 
low for a possible future turbine us- 
ing this much steam at peak. 

In chart II-A follow the 14% line 
horizontally to the curve for coal fuel, 
then down to the reading of 30‘% ex- 
cess air, then up to the upper coal 
curve and left to read 15-lb flue gas 
per lb of coal. 

With natural draft total flue gas is 


110,000-;-9 x 15=184,000 lb per hr. 

Using Chart II-B (for 500-F flue 
temperature), follow the 184,000-Ib 
line horizontally to 6-ft internal diam- 
eter. Reading down, we see that the 
available draft is 0.36 in. water per 
100 ft of stack height. Correct this to 
550 F by adding 0.04 to make 0.40 
in. per 100 ft. The height to produce 
l-in. draft is 100 ~ 0.40 — 250 ft. 

For a 7-ft diameter stack the same 
procedure gives a height of about 18) 
ft. Either stack should be satisfactory. 
The lower stack would probably be 


cheaper, while the higher would de- 
posit less dust and smoke in the neigh- 
borhood. 

Next step is to use Chart II-C to 
determine the duct area of the breech- 
ing. Starting with 550-F flue tem- 
perature, the gas volume is 25.5 cu 
ft per lb and the required duct area 
(for 20-ft-per-sec velocity) 3.5 sq ft 
for 10.000 Ib of gas per hr. Since the 
actual gas produced is 184.000 lb per 
hr. the required breeching area will 
be the product of 18.4 x 3.5. This is 
O4 square feet. 


HOW USE CHART 


In Chart III-A start with steam flow 
on a vertical scale. Use left vertical 
scale and left set of curves for small 
fows, right scale and right curves for 
lage. Move horizontally from flow 
tocurve of steam pressure, then down 
lo read pipe size that will carry this 
seam flow if velocity is 6000 ft per 
min. 

Jn Chart III-B start with pipe size 
om lower scale. Move up to steam pres- 
sure (saturated steam). then hori- 
wntally to left to read on the vertical 
«ale the pressure loss per 100 ft of 
pipe when the velocity is 6000 ft per 
nin. Because the 6000-ft-per-min 
ielocity limitation is ordinarily used 
oly in the lower-pressure ranges 
‘process and heating steam) charts 
Ill-A and B go up to 125 psi only. 

Chart ITI-C gives the length of pipe 
‘quivalent to a single valve or fitting. 
Move up from the pipe size to the 
proper line, then right for valves, and 
eft for fittings, to the equivalent pipe 
ength. Add the equivalents of valves 
nd fittings to pipe length to get the 
otal equivalent pipe length. 

Charts III-D, E and F are respec- 
tively for 200 psi, 480 F; 375 psi, 
00 F; and 550 psi. 700 F. Each kas 
lite sets of curves. 

To yet the capacity of pipe smaller 
han 4 in. move up from the pipe 
ze to the curve marked and labeled 
“ith 6000, 8000 and 10,000 ft per 
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min (whichever velocity is assumed) 
then left to read flow in hundreds of 
pounds per hour. 

For pipe of + in. and up, follow the 
same procedure, but use the right- 
hand capacity curves and the right- 
hand scale. 

To find pressure loss start with pipe 
size on the bottom scale. move up to 
pressure-luss curve marked with the 
assumed velocity. then left to the ver- 
tical scale reading pressure loss per 
100 ft of pipe. 


Problem 


Continue the problem used to illus- 
trate Chart IT. Use Chart HI-F for 
590 psi. From 110,000 Ib per hr on 
the right vertical scale move left to 
the capacity curves and then down 
to pipe size. We find that 6000 ft per 
min velocity requires 8-in. pipe and 
that 10.000 ft per min requires 6.2-in. 
pipe. 

Reading up from 6.2-in. pipe to 
pressure-loss curve marked 10.000 ft 
per min. and then to left vertical scale. 
we find the loss to be 6.2 psi per 100 
ft. However. the actual pipe is 6 in. 
rather than 6.2. This means that the 
loss will be greater than 6.2 psi. The 
pressure drop varies inversely as the 
fourth power of the pipe diameter. 
Now 6.2 + 6 is 1.03 (about) and 
7.0 psi. 


pressure drop per 100 ft of pipe. This 
is nut excessive and occurs only at 
short peak loads. so the 6-in. pipe 
may be adopted. 

Since we have no curves giving the 
pressure loss for the 30.000-Ib-per-hr- 
flow with 150 psi steam at 6000 ft per 
min we may approximate it roughly 
by using the curve for 8000 ft per 
min and 200 psi. This indicates that 
a 6-in. pipe will probably be  satis- 
factory. However, since this line is 
long an 8-in. pipe might be assumed 
until a preliminary layout permits es- 
timating the losses in valves and fit- 
tings by the use of Chart IIL-C. 

The 10.000 Ib per hr exhausted at 
15 psi requires a pipe larger than 12 
in.. which is the limit of the lower 
scale in Chart III-A. Note however. 
that chart A indicates a 12-in. pipe 
for a flow of 20.000 Ib per hr at 15 
psi. so 40.000 Ib per hr will require 
the equivalent of two 12-in. pipes. To 
this. square 12. double. then 
take the square root. thus 12 x 12 x 2 

288. Square root of 288 is 17 in.; 
so use a 1G-in. or 18-in. pipe. 


get 


For a rough preliminary estimate, 
the pressure drop may be taken as 
that for a 20.000-lb-per-hr flow in a 
10-in. pipe. However. because of the 
large size and cost of this line it 
should he recomputed from funda- 
mental formulas after the length and 
fittings have heen determined. 
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Continued from page 87 


lighter than schedule 40, except in very 
long runs where lighter weight may 
save appreciable sums of money. 

Schedule-60 pipe is a little more ex- 
pensive than schedule-40. The 300- 
psi standard is provided chiefly for lower 
pressures with steam temperatures 
above 475 F. By weight, material and 
cost, the piping, valves and insulation 
fall into approximately three divisions: 
250 psi and 475 F, 400 psi and 750 F, 
600 psi and 750 F. For any intermedi- 
ate pressure the cost is that of the next 
higher standard. 

The change in steam density in the 
range of any standard is not enough to 
alter the pipe sizes materially. To al- 
low for pressure drop and irregularities 
in firing, etc, we may safely pick ex- 
actly 200-, 375- or 550-psi throttle pres- 
sure for our estimates, thus eliminating 
a lot of time spent in cut-and-try cal- 
culations. 

Fig. 1 shows how throttle pressure af- 
fects turbine engine efficiency. Thus, 
with a 2500-kw unit an increase of throt- 
tle pressure from 400 to 600 psi cuts 


the efficiency by 4.3%. A reduction in 
pressure to 200 psi increases the effi- 
ciency by the same amount. 

More important is the effect of unit 
size on efficiency, Fig. 2. The change 
is gradual between 1500-kw and 5000- 
kw rating, and rapid below 1500-kw. 

Fig. 3 shows the effect on the steam 
rate when the turbine runs at half load. 
Above 1500 kw the differences are not 
great, but they increase rapidly as rating 
is reduced below 1500 kw. 

If the full-load throttle-steam flow 
(product of load and steam per kwhr) 
is plotted against the load, the points 
fall on a straight line between 1500- 
and 5000-kw rating. Below 1500-kw the 
deviation from the straight line is neg- 
ligible. 

The difference in throttle flow be- 
tween a 4000-kw turbine carrying a 
3000-kw load (three-quarter load) and 
a 3000-kw unit at full load is so small 
that it can be ignored except in heat- 
balance calculations. At half load the 
increase in throttle flow is more marked. 

Steam flow to the throttle is affected 
by efficiency, throttle pressure and tem- 
perature, and by exhaust pressure. The 
future electric loads approximately fix 


the turbine rating and eliminate any 
great error in assumed turbine eff. 
ciency. By limiting possible throttle 
pressures to three we have only three 
preliminary estimates to make. 

Exhaust pressure is fixed either hy the 
requirements of the low-pressure ma. 
chinery or by the steam temperature re. 
quired for process. In both cases add 
line losses to get the required pressur: 
at the turbine exhaust. Since require. 
ments vary from plant to plant, it js 
impossible to standardize the exhaust 
pressures, 

The degree of superheat at the tur. 
bine throttle is fixed by what can be per. 


by 
mitted in the exhaust. Usually noi tio 
more than 10 or 20 deg of exhaust su. ho 

( 
perheat can be allowed. i 


Note that the discussion on page 8! 
and on this page. as well as Fig. 1, 2 
and 3 are introduced for purposes o/ 
preliminary explanation only. For the 
solution of actual problems one need 
use only the three charts and the tev! 
on the facing pages, as follows: 
Chart I, page 88, and facing page 8! 
Chart Il. page 90, and facing page 91 
Chart III. page 92, and facing page 93 

(Continued on page 88) 
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Back IN AuGust, A Power foreword 


@F chronicled the ingenuity and know-how 
© oftwo GI’s who brought electric power 
id jo part of Okinawa by putting into oper- 
TF ation a diesel engine found in a bombed- 
on out Jap village. Now we learn that the 
SB power situation on Okinawa has been 
1B further improved, this time by the in- 

defatigable Seabees, likewise working 
WF with equipment obligingly left behind 
0 by the Nips. Here, in pictures and cap- 
no\F tions, Lt Carl A C Nelson, USNR, tells 
“FE how the 58th and 145th Naval Con- 
¢ struction Battalions did the job. 


This generating plant was the largest 
(Continued on page 102) 


hrough a cave littered with debris 
and clothing and infested with flies and 
leas, plus one over-ripe dead Nip, they 
ade slow and cautious progress 
hrough about 150 feet of cave until 
etthe end of a short bypass they found 
2 100-kw diesel-electric generating unit 


Photo above shows the generator room 
‘king toward the original entrance, 
hich was later excavated. Platform 
n foreground, covered with straw mats 
nd blankets, was Jap attendants’ 
ome. Photo at right shows end view 
Hf generator with exciter in foreground 
‘d flywheel and diesel at the rear 
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More Power and Light for Okinawa 


Spotting partly concealed diesel-oil 
drums and a wrought-iron pipe extend- 
ing some six feet from an Okinawa 
hillside, three Seabees, assigned to sal- 
vage Jap engineering material, decided 
they were trailing an underground 
power plant. A line pole, with pothead 
and submarine cable leading into the 
ground 500 feet away, reinforced their 
hunch. Shellfire and bombs had blasted 
away the cave entrance, but finding a 
cave on the other side of the hill, a 
salvage party entered, illuminating 
their devious way with a floodlight 
trailer and one 500-watt floodlight 


h- 
le 
2 
(747) 96 


A steam generating unit, installed today, will in 
most cases, be producing steam for at least the next 
twenty-five years. That is one reason why it is so 
important for an engineer to make thorough investiga- 
tions of equipment before purchasing it. Twenty-five 
years is a long time to have to live with a boiler unit 
which does not perform satisfactorily. 

The regularity with which Riley Steam Generat- 


You Live Long Time wit 


ing Unit users repeat with additional Riley units when 
new units are installed give you positive assurance of 
the gratifying results being obtained from Riley units, 
A visit to a number of Riley installations will further 
assure you of the exceptional performance of Riley 
units. Actual results from Riley units in almost every 
case exceed guarantees both as to capacity and 
efficiency. You can rely on Riley. 


STOKER CORPORATION, WORCESTER, 


MASS. 


Boston New York Philadelphia Washington Buffalo Cleveland Detroit Chicago St. Louis Cincinnati 
St. Paul Kansas City Denver Seattle Portland Los Angeles Houston New Orleans Atlanta Memphis 
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A few of the Design Characteristics that 


assure Satisfactory Results from Riley Units. 


RAPID POSITIVE CIRCULATION 


Circulation based on Ring Flow Principle. Minimum resistance to natural 
circulation—adequate number of water feeder tubes and steam releaser 
tubes. Upward flow in all tubes over which hot gases pass. Rapid positive 
circulation prevents tube failures. 


CLEAN DRY STEAM 


A large steam release drum is used. Steam is released above water level 


where it separates readily from water with minimum of disturbance. An 
effective steam separator and washer cleans and dries the steam. 


ADEQUATE EFFECTIVE FURNACE VOLUME 


5 Riley has steadfastly recommended large furnaces resulting in sufficiently 


low heat release to assure minimum of slagging difficulties. The distinctive 
shape of the Riley tube banks makes each cubic foot of volume effective. 
MINIMUM FURNACE MAINTENANCE 


The use of bare 344” 0.D. tubes on 334” centers forming virtually a solid 


water wall not only assures negligible furnace maintenace but affords maxi- 
mum radiant heating surface. 


UNIFORM STEAM TEMPERATURE 


Riley superheaters are located above the furnace so that heat is absorbed 


by radiation and convection, resulting in minimum change in steam 
temperature with load changes. They are supported from outside the 
setting from the main structural steel, preventing slagging. Riley super- 


heaters have wide lanes and are readily accessible, minimizing slagging 
difficulties. 


AIR TIGHT CASING 


Through the use of flanged casing panels, an air and gas tight casing, which 
stays tight, is assured. The superiority of the Riley casing is well established. 
Setting tile and insulation are independently supported preventing damage 
from expansion of pressure parts. 


LOW AIR HEATER MAINTENANCE 


An effective arrangement of air and gas distributing boxes and baffles 
assure uniform distribution of air and gas and consequently effective heat 
transfer and prevention of cold spots. Air entrance baffles prevent direct 


impingement of air against front tubes, further preventing localized 
cooling. 


Steam Generating Unit- 


Such Repeat Orders Couldn't Happen 
unless users were obtaining excep- 


tional performance from their Riley 
Units. 


One of the world’s largest producers of 
magnesium has just placed order for their twelfth 
and thirteenth Riley unit. They first started with 
Riley in 1940. Total capacity 3,630,000 Ibs. of 
steam per hour. 


Commonwealth and Southern Corpora- 
tion have on order their sixth, seventh and eighth 
Riley units. They will then have Riley units 
installed in five of their plants. 


Celanese Corporation of America recently 
placed order for their fifteenth and sixteenth 
Riley unit. 


City of Los Angeles is installing a dupli- 
cate unit next year. These are the largest steam 
generating units west of the Rockies. 


Publicker Commercial Alcohol have just 
completed the installation of their eleventh 
Riley unit. 


Curtiss-Wright Corporation has installed 
18 Riley units since 1939. 


A large chemical company has installed 
15 Riley units since 1935, totalling 1,940,000 Ibs. 
of steam per hour. 


Houston Lighting and Power Company 
will install their fourth Riley unit next spring, a 
duplicate 400,000 Ibs. ‘hr. unit 1000 lbs. pressure, 
905° F. temperature. 


Otter Tail Power Company recently 
ordered Riley units for their Devil's Lake and 
Crookston plants. When these last units are 
installed Otter Tail Power will have 14 Riley 
units in their various plants. 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 
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P Mose POWER PLANTS mounted on 
railroad flatears have been supplied by 


British manufacturers to the USSR 
to assist them in the immense task of 
reconstruction. Many of these sets are 
already in Russia and many more are in 
assembly or in transit. 

In the early war days. when there 
was likelihood of considerable damage 
to Britain’s power installations by en- 
emy action, designs were prepared for 
emergency power plants mounted on 
highway trucks and barges. While these 
designs were never required in Britain, 
they became available immediately to 


Fig. 3—Flatcar mounting 


auxiliary transformers. 
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turbine- 
generator, condenser, distribution and 
and electric 
controls of the 2500-kw mobile plant 


British Build Mobile Power Plants 
For USSR Reconstruction 


assist the Russian reconstruction pro- 
gram for devastated areas as they were 
liberated from the enemy. Of necessity. 
the designs were altered to railroad 
transportation. and four types were 
fixed as standard: 1000-kw coal-fired: 
1000-kw oil-fired: 2500-kw coal-fired; 
and 5000-kw oil-fired. It was stipulated 
that these units should be completely 
self-contained. requiring only supplies 
of fuel and water on the site. 

Most of the mobile plants consist of 
a boiler car, a power car, and a stand- 
ard flatear to carry loose items and 
spares; sometimes an additional flatear 


Fig. 1—Oil-fired 1000-kw mobile power 
plant ready for shipment. LaMont 
type boiler is rated at 17,500 Ib per 
hr steam delivered at 390 psig and 
690 F. Makeup water is from single- 
effect evaporator using live steam 


In transit the train 
is hauled slowly by a locomotive and 
at the site is shunted to a_ position 
near a water supply. To place in opera- 
tion, the steam and electric couplings 
between cars are made up and the neces- 
sary connections to a condenser cooling: 
water supply and to the electric distri- 


carries auxiliaries. 


bution system are completed. Through- 
out, quick-starting requirements have 
guided the design. 

Despite dimensional limitations these 
units operate with an efficiency com: 
parable with that of permanent station- 
ary plants of like capacity. In addition, 
the coal-fired units are designed for 
coals of low-calorific value. As a pro 
tection against weather each car is cov- 
ered by a stout canvas shrouding 
mounted on tubular supports. 

The 5000-kw plant in its 3-car ar 


Fig. 2 (left)—Coal-fired 2500-kw mo: 
bile plant on light load test. For rated 
capacity this plant requires two boiler 
cars; occupies track length of 200 ft 
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rangement has an over-all length of 
143 ft. 54% in., excluding the standard 
flaicar containing The 
9500-kw plant requires two boiler cars 
and occupies a length of 203 ft. 10%. 
in. Axle loading has been restricted to 
18 long tons. 

The 1000-kw coal-fired boiler uses a 
chain-grate stoker designed for burn- 
ing low-grade coal of 7840 Btu per Ib 
calorific value. Forced- and induced- 
draft fans are provided. The boiler in- 
cludes waterwalls and an integral econo- 
mizer. A belt conveyor raises coal to 
the stoker hopper. The boiler is rated 
at 16.750 Ib per hr of steam. at 382 psig 
and 690 F. 

Speeds of the various turbines are 
fixed at 7500, 6000 or 5000 rpm and 
through reducing gears drive the alter- 
nators at 1500 rpm. To economize in 
weight and headroom the main con- 


loose items. 


main generating panel and two or more 
feeder panels are arranged in separate 
chambers. 

Steam-pipe connections between cars 
include large flexible bends. and all 
connections have loose pipes to permit 
the pipe system on each car to be self- 
contained. Suitable jumper cables make 
electrical interconnections. Forced lu- 
brication is provided where needed and 
a heater is installed in the lubricating 


oil tank as a precaution against freez- 
ing during cold winter weather. 

Starting up is relatively simple, but 
due regard has been taken of the fact 
that electrical power will not be avail- 
able for this purpose. A priming pump 
for the cooling-water system is either 
driven directly by a gasoline engine or 
de motor driven: in the latter case the 
motor obtains its energy from a small 
gasoline-engine-driven generator. 


er @ densers’ shells are made integral with 
o the turbine exhaust hoods. Surface 
nd @ condensers have cooling areas of 806, 
1470 and 2540 sq ft for the three plant 
am [P cizes. They are rated to maintain a Fig. 4—Oil-fired 5000-kw mobile plant on test. Condenser cooling- 
vacuum of 27.6 in. Hg with inlet cool- water piping shown in place is carried on flatcar during transit 
; ing-water ‘temperatures of 60 F and 
"EF flows of 800, 2300 and 4020 gpm. 
= Cooling water is delivered to the plants 
by motor-driven centrifugal pumps 
1 mounted on separate bedplates so they 
bel can be placed near the water source and 
"Bl avoid difficulties due to excessive suc- 
tion lift. 
- Motor-driven auxiliaries are supplied 
mal at 380 v stepped down from the main- 
generator voltage of 6300. The auxil- 
iary supply transformers are rated at 
sete vither 75 or 150 kva but larger sizes 
‘on We used where low-voltage supply is 
mad required fer distribution. On the high 
“for tension side the transformers are con- 
sas nected permanently to the generator 
terminals. 
The high-tension switchgear is self- 
~ B contained in a weatherproof cabin; the 
ar: 
mo- 
ated 


Fig. 5—Boiler for 5000-kw mobile plant during erection. Oil-fired, 
it has continuous rating of 65,000 Ib per hr at 392 psig, 700 F 


Fig. 6—2500-kw turbine-generator with 
turbine and reducing gear dismantled. 
Turbine exhaust hood is integral part 
of the condenser shell for compactness 
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There have been three distinct trends in power plant development since 
the first Armstrong trap went to work back in 1911: 


1. Higher pressures. 

2. “All steel” pipe and fittings. 

3. Automatic condensate drainage. 

Armstrong has kept pace with all three 
developments by building traps specially 
suited to the power plant engineer’s needs. 

Forged Steel Traps—available with 
screwed or flanged connections for pressures 
to 2400 psi. Traps you can depend on to auto- 
matically drain headers and protect equip- 
ment after a boiler outage, saving manual 
attention of a busy engineer. Traps that won’t 
fail under high superheat conditions. Traps 
that give you a high safety factor. 

Piston-operated Compound Traps — super 
capacity traps for header and separator drain- 
age and rapid discharge of water from puri- 


fiers where boiler foaming or priming is a 
problem. Capacities to 300,000 Ibs. per hr. 

Engineers like Armstrong traps because 
they are not a nuisance. They are the highest 
quality traps on the market and don’t require 
a lot of maintenance. They cost a little more 
than some, but well worth it because of longer 
life, less attention and freedom from steam 
leakage. 

The subjects of condensate drainage, heat 
transfer, condensation rates, trap selection, 
installation and maintenance are admirably 
covered inthe ARMSTRONG STEAM 
TRAP BOOK. Ask for a copy. ARMSTRONG 
MACHINE WORKS, 812 Maple Street, 
Three Rivers, Michigan. 
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Right — No. 801 trap with angle connections 
draining supply line to steam engines. 

Below — No. 313 forged steel trap on saturated 
steam header. 


con 


acities v 


300,000 Ibs: 


hr. Press 


600 psi- 


COMPRESSED AIR USERS: Ask for 
bulletin on the Armstrong Snap Action 
Air Trap for draining intercoolers, after- 
coolers, receivers, air lines, etc. Also 
traps for venting air from closed water 
systems. 
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More Power and Light for Okinawa (Continued) 


Panelboard and instruments, right, were found virtually 
intact, the only damage being broken glass on gages and 
relay boxes. Aside from a broken end bell on the exciter 
the entire plant was in good shape and ready for salvage 


On the day after the plant was found. June 28, 1945, 
arrangements were made with the 145th Naval Construc- 
tion Battalion to furnish manpower for removal, and with 
the 58th NC Battalion to provide a crane with clamshell 
bucket to excavate debris covering the original cave en- 
trance. Carefully following the exhaust pipe and avoiding 
buried cables, they cleared the opening, as shown below 


After drainage ditches had cleared the cave floor of water 
and oil, the engine was partly dismantled and removal was 
completed on the Fourth of July. All equipment was stored 
under canvas at the saivage yard and later turned over to 
the 4th Naval Construction Battalion (special) to help light 
Okinawa’s waterfront, then humming with activity prepara- 
tory to the scheduled invasion of Japan (see bottom photo) 
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(Continued trem page 95) 


salvaged but a number of smaller units. 
which had originally given aid and 
comfort to the Japs. have since been un- 
covered and put back to work under 
U. S. auspices. In the neighborhood of 
the plant described here a 30-kw and a 
15-kw (incomplete) diesel-driven plant 
were uncovered and turned over to the 
Army engineers. At another location a 
30-kw diesel unit. in perfect condition. 
was discovered in a cave and removed 
by the 125th Naval Construction Bat: 
talion. After its condition has _ been 
checked. the plant will be available for 
service wherever needed. 

In other caves. quantities of motors. 
telephone equipment, and tools were re 
covered. In one cave, long to be re 
membered by the salvage party, the 
flies were so thick it was impossible t 
penetrate the swarm with a 500-watt 
floodlight until DDT had been put te 
work. In this cave were a number © 
telephone sets. small motors, a qual 
tity of tools. a large number of dead 
Japs and three live ones. The equipmet 
was salvaged. and the Japs were drazged 
to the surface for burial by the Okine 
wan laborer- with the salvage patty. 
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THE GERMAN ECONOMIC PEACE 
HARD, WORKABLE? 


T is not surprising that difficulties are being encoun- 
tered in spelling out the detailed terms of the German 
economic settlement. 


The problem is exceedingly complex. The German 
onomy is more or less inextricably bound up with the 
momy of continental Europe. Before the war that area 
excluding the United Kingdom, Ireland and Russia— 
ccounted for approximately one-fourth of the world’s 
roduction, and for more than thirty-five per cent of 
orld import and export trade. Germany’s production 
stituted almost one-third of the output of continental 
zope. It is obvious that the decisions we make now 
werning the future German economy will exert pro- 
md influence not only upon the economy of Europe 
ut also upon that of the world. It is clearly not prac- 
icable to plan for an expanding world economy unless 
yovision is made for Europe generally to share in the 
evelopment. 


Despite the magnitude and complexity of the problems 
volved, it is crucial that we and our Allies come to swift 
d decisive agreement. Such agreement is important 
oth to world economic reconstruction, and as a demon- 
ation that those who won the war can reach accord on 
he terms of world economic rehabilitation. 


We shall accomplish little if we continue to debate in 
rms of adjectives. Yet most of the public discussion to 
ate has centered around whether or not the economic 
ettlement with Germany should be hard or soft. To make 
ogress we must focus instead upon objectives. A good 
ogram is one that will promote our objectives—a bad 
rogram is one that will not. 


What Are We Trying To Accomplish? 


Upon the economic objectives of the German peace 
tlement there is little fundamental debate. This is 
emonstrated by reference to a number of documents of 
rent release—the United States Directive to General 
isenhower of April 1945, the Report of the Tripartite 
onference at Berlin of July, the Report of the American 
dvisors to the Office of Military Government of Sep- 
tmber. The latter document stresses fundamental diffi- 
ities in developing a practical program for carrying 
it the objectives of the other two, but it does not ques- 
on their formulation of aims. 


What are the objectives that we are seeking to forward: 

1. The disarmament of Germany. 

2. The elimination of German industries devoted pri- 
marily to armament production. 

3. The assessment of reparations to compensate those 
tations which have suffered losses from German ag- 


gression through direct war destruction and through 
the German policy of confiscating industrial equip- 
ment to her own use. 


How Far Are We Agreed on Procedure? 


There is also a wide measure of agreement upon de- 
tailed procedure for carrying out these objectives. No 
one, of course, questions the policy of confiscating 
German arms. Equally, there is agreement that German 
industry devoted directly to the production of war equip- 
ment should be confiscated or destroyed, and that con- 
trol measures should be instituted and sustained to 
prevent her from reconstituting such industries in the 
future. Since it is not practicable to prevent aircraft pro- 
duction and shipbuilding from being diverted to military 
use, these industries are included in the armament cate- 


.gory. And similar reasoning generally extends the list 


ef prohibited industries to ball bearings and abrasives. 


There is an additional category of German production 
which all of the Allied powers agree should be uprooted 
and permanently barred. It embraces all economic activ- 
ity which prewar Germany cultivated on an uneconomic 
basis through subsidy and other protection for the prime 
purpose of developing a self-sustaining economy to sup- 
port aggressive war. 


The major elements in this category are not difficult 
to define. A great German industry for the synthetic pro- 
duction of gasoline and other oil products from coal never 
operated upon an economic basis. The cost of such fuel 
products to prewar Germany averaged almost four times 
what it would have cost her to buy petroleum products 
in the world market. It is doubtful whether these plants 
could be operated postwar at a cost much below three 
times the world market price for competing petroleum 
products. 


A similar situation applies to German synthetic rubber 
production. In an attempt to free herself at least partially 
from dependence upon supply lines, she produced syn- 
thetic rubber at a cost at least double the world market 
purchase price. Similarly, she protected or otherwise 
subsidized a considerable agricultural production, par- 
ticularly in grains, for which her lands were so ill suited 
that Germans had to pay for German-grown wheat from 
three to four times the world market price. 


These are merely outstanding examples. The main- 
tenance of such activities in Germany constituted a drain 
upon the German economy rather than an advantage 
other than that of preserving a self-sufficiency necessary 
for war. Hence their elimination is clearly indicated, and 
generally subscribed to, though the job of defining a com- 
plete list is far from easy, 
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What Is The Area of Dispute? 


Unfortunately, this total catalogue of agreed-upon 
measures is not sufficient to provide either adequate 
security against a resurgence of German militarism or 
satisfactory restitution to her European neighbors for 
Germany’s ruthless destruction of their industrial plant 
and equipment. To serve these two ends it is necessary 
to cut down the margin of German dominance in heavy 
industry—in steel, in electric power, in machine tools, 
and other industrial equipment. Unless such steps are 
taken, Germany will emerge from the war with sufficient 
industrial power to provide a continuing and perhaps 
uncontrollable military threat; and we should be per- 
petuating a dominance that was developed, as a matter 
of German strategy, far beyond the requirements of her 
civilian domestic markets or the export potentials of 
normal trade. 


German steel capacity was built to a wartime peak of 
twenty-four million tons a year. Before the war she had 
accumulated a store of machine tools greater than that 
of the United States, and her present stock of some four 
or five million tons of such tools is second only to ours. 
There is little debate over the necessity and justice of 
cutting down the margin of German dominance in heavy 
industry, particularly since it was built to its current 
levels through aggressive economic warfare to serve as 
an instrument of actual warfare. It is recognized, too, 


that in this sector of the German economy will be found . 


the most useful reparations in kind for the countries 
damaged by German aggression. 


The question is how much heavy industry and electric 
power equipment should be taken from Germany and 
transferred to others. The Russians, having experienced 
colossal war damage, are demanding very severe assess- 
ments. They talk of reducing postwar German steel 
capacity to three million tons annually. 

The United States inclines to assessments in this field 
of less extreme dimension—we have suggested leaving 
in Germany an annual steel capacity of from seven to 
ten million tons. We naturally are concerned lest action 
be taken that will cause a complete breakdown of the 
German economy. If this should happen while we main- 
tain occupational forces there, we should feel responsible 
for seeing that the Germans within our jurisdiction are 
provided with at least the means for subsistence. Further- 
more, both we and the British know that in the long run 
our peoples will not support control measures over Ger- 
many which go beyond our concepts of reasonable fair- 
ness consistent with security requirements. 

It is no part of our intention, as has been suggested 
by some, to provide for a German economy that will 
serve as a buffer against Russian expansion. We know, 
however, that our weakest course would be to commit 
ourselves now to continuing control measures which our 
people would later repudiate as falling outside demo- 
cratic concepts of justice. On this issue we cannot, and 
should not, compromise. 


How Can We Resolve Our Differences? 


The best chance for resolving the differences which 
have appeared between the Russian position on the one 
hand and the American and the British position on the 


-might brought victory, and who have the strongest of 
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other lies in making a sharper distinction than has ap. 
peared in current discussion between long-term anj 
short-term control decisions. All of us are agreed upon 
the policy of wiping out German military production and 
that part of German economic activity which has been 
run at economic loss to provide for a national self-suff. 
ciency useful only for war purposes. But we are unwil]- 
ing to enter into long-term commitments for holding 
down those parts of the German economy that do not 
constitute a war threat. That would unduly penalize 
future generations of Germans and drag down the whole 
economy of continental Europe. 


It should be possible to reach agreement that measures 
for cutting down German heavy industries and power. 
generating facilities are immediate measures, and that 
no attempt will be made to sustain such controls over 
an extended period. If part of the German establishment 
in these fields is transferred to countries whose manu- 
facturing resources have been damaged by German ag. 
gression, it can serve the purpose of effecting a reasonable 
balance without destroying utterly incentives for a new 
generation of Germans to improve by peaceful methods 
their status in a peacetime world. 


Such a program is consistent with the concept of build- 
ing a healthy and balanced European economy in which 
general economic interdependence provides one of the 
essential safeguards against a resurgence of German mili- 
tarism. We must still face the problem of agreeing upon 
how far the non-armament segments of German indus- 
try can be cut back at the present juncture without lead- 
ing to disastrous breakdown with its resultant chaos, 
Such definition, though formidably difficult, shou!d not 
be beyond the capacities of the nations whose combined 


incentives for devising a lasting peace. 


The key to agreement lies in each of us doing his best 
to understand the position of the other. Russia must 
recognize that we cannot get our people to subscribe to 
the permanent repression of a European economy which 
would deny to millions of people any hope of normal 
economic betterment. We should try to understand 
Russia’s conviction that she is entitled immediately to 
reimburse herself for her war losses by drawing upon 
the German industrial establishment that still exists. It 
will help to resolve our differences if we separate in our 
thinking steps that require permanent controls from 
those which are merely temporary expedients. 


Neither of us will be forwarding our ultimate and com- 
mon objectives if we impose controls that blight the 
development of so large and important a segment of 
the world as continental Europe. In such a blight lies 
the germ of a Third World War. 


President, McGraw-Hill Publishing Co., Inc, 
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FUEL EFFICIENCY— 


> THE FAMILIAR TERM, boiler efficiency, 
usually covers a multitude of sins, ex- 
pressing as it does how much of the 
heat energy in fuel finds its way into 
the form of steam. It is only natural 
when boiler efficiency is low to blame 
the boiler. Yet. some of the losses con- 
tributing to that poor performance may 
result directly from fuel properties and 
not from any deficiency in firing equip- 
ment or boiler. 

For example, the more moisture pres- 
ent in a fuel, the greater is the loss re- 
sulting from evaporation of that mois- 
ture. This happens whether the boiler is 


A New Angle on 


An Old Problem 


Before condemning a boiler for poor performance, consider 


the losses chargeable to the fuel’s characteristics, says 
W Pack, lowa Electric Light and Power Co. To show what a 


difference fuel properties make, he gives typical examples 


well or poorly designed, efficient or in- 
efficient, and really shouldn’t be charged 
against it. Losses from COs, hydrogen. 
ash and unburned carbon fall into the 
same class—they are more chargeable 
to the fuel than to the boiler. 
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All this doesn’t mean that we should 
change our entire scheme of things with 
respect to boiler efficiency, which is a 
practical and valuable means of meas- 
uring over-all performance. However, a 
better understanding of the behavior of 
boiler plants in general and your own 
in particular results from occasionally 
putting the shoe on the other foot and 
thinking in terms of what we might call 
fuel efficiency. Let’s accept the boiler 
as it is and find out how much differ- 
ences in fuel properties affect plant per- 
formance, 

Biggest of the losses affected by the 
fuel is the heat that goes up the stack. 

This loss varies as the weight and 
lemperature of the dry exit gas. The 
temperature can he easily measured 
and the weight of exit gas calculated 
(Power, Sept 1945, pp 105 and 106, 
Feb 1944, pp 76-81). The weight of gas 
formed by the perfect combustion of 
any given fuel is constant. If we burn 
the fuel with excess air, the weight of 
eas produced, of course, increases and 
the percent CO, decreases. Therefore 
the weight of gas, and dry-gas losses, 
increases as the percent CO, decreases. 
By using the following variation of the 
heat-loss formula a family of sensible 
heat-loss curves can be plotted for dif- 
ferent percentages of 


Lb dry gas x 0.24 (exit-gas temp — in- 
take air temp) ~ 100 —- Btu per Ib fuel 
= loss in efficiency 


Fig. | shows a family of curves for a 
fuel having 12.120-Btu value with in- 
take air at 100 F. From these curves the 
loss in efficiency of the given fuel can 
be read directly for any exit-gas tem- 


Fig. 1—Sensible heat loss curves show 
fuel efficiency losses at different exit- 
gas temperatures for various percent- 
ages of CO, formed. Fig. 2—Vapori- 
zation and sensible heat loss curves 
for water vapor formed from hydrogen 
content of fuel show loss in efficiency 
at the different exit-gas temperatures 
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perature and percent CO,. Part of this 
loss, however, is chargeable to boiler 
efficiency and should not be considered 
as a shift of responsibility but rather a 
dividing of the losses. 

Using this same procedure for each of 
the factors we turn next to the hydro- 
gen. Combustion of hydrogen forms 
water, whose weight is nine times that 
of hydrogen. Heat of vaporization plus 
sensible heat of this water amounts to a 
definite loss in efficiency when a fuel of 
high hydrogen content is burned. 

For any hydrogen and Btu value of a 
given fuel, the efficiency loss varies di- 
rectly with exit-gas temperatures. How- 
ever if the hydrogen content is in- 
creased the efficiency loss is greater for 
the same change in exit-gas tempera- 
ture. By using the following heat-loss 
formula a family of fuel-efficiency-loss 
curves can be plotted for different per- 
centages of hydrogen. 


9 x weight hydrogen per Ib fuel (1098 
+ 0.46 exit-gas temp — intake-air 
temp) X 100 -:- Btu per Ib fuel = loss 
in efficiency 

Fig. 2 shows a family of such curves for 
the fuel used in this example. 

The third loss of fuel efficiency is that 
caused by moisture content. Sometimes 
fuels are subject to considerable mois- 
ture changes from day to day or year to 
year. This loss has the same general 
characteristics as the hydrogen heat loss. 
Therefore by using the following mois- 
ture heat-loss formula a family of curves 
can be plotted similar to those in Fig. 3: 


Weight of moisture per Ib fuel (1089 
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Fig. 3—Curves show efficiency decrease as rise in moisture content causes 
greater loss from wasting heat to vaporize water and superheat steam formed 


temp) X 100 ~ Btu per Ib fuel = loss 
in efficiency 


Since all combustion is not perfect a 
part of most solid fuels remains un- 
burned. This is measured as a_ per- 
centage of the ash and is considered as 
unburned carbon. Therefore, the loss 
for any given percentage of unburned 
carbon depends also on the ash content 
of the fuel. From this we can conveni- 
ently plot a family of curves showing 
loss in efficiency for various percentages 
of unburned carbon for different quan- 
tities of ash. The following formula can 
be used to determine the loss in fuel 
efficiency for variations in the amount 


| O0A6 exit-gas temp -—— intake-air of unburned carbon: 
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Fig. 4—Family of curves showing loss in fuel efficiency that results from un- 
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burned carbon for the various percentages of ash content the coal contains 


Lb ash per Ib coal X lb carbon per Ih 
ash 14,540 100 Btu per Ib fuel 
= loss in efficiency 


Fig. 4 shows a family of curves plotted 
for the sample coal used in this example. 

Because we are thinking only in terms 
of fuel efficiency, we mention incomplete 
combustion of gases, moisture in the 
air, and boiler radiation only as sources 
of other losses that would have to be 
considered in a complete heat balance. 


More Gas 
For Leningrad 


THROUGH LARGE-SCALE EXPANSION of 
the gas-supply system in Leningrad, 
Russia, gas will be fed next year to an 
additional 60,000 apartments, and two 
years later to a minimum of 275,000. An 
estimated 2,400,000 people will have: 
gas in their homes. Laundries, restaw 
rants and such enterprises will use it. 

Since there are no nearby natural-gas 
deposits, Leningrad Retion and Es- 
tonian shales will be used. Reserves 
will last for decades. Three factories 
will process 13.000,000 tons of shale 
annually into 1,200,000,000 cubic me- 
ters of gas, each cubic meter yielding 
4000 calories. The gas will be piped 
to the city a distance of 260 kilometers. 

According to data here, annual cen- 
sumption is planned to reach 160 cubic 
meters—more than in western Europe s 
large capitals. Gas is expected to re 
place 3.000.000 cubic meters of wood 
and 250,000 tons of liquid fuel am 
nually. Average length of round-trip 
shipments of wood to the city of 
Leningrad is now 500 kilometers. 
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ier into good seeing are as follows: 
Size of work 

Contrast of work with background 
Speed of work 

Vision of worker 

Brightness of object at work point 
\ormally, the first four elements can- 
i be controlled unless persons work- 
g under artificial light are subjected 
periodic eye examinations, their vis- 
| efficiency being carefully matched 
the task in hand. This procedure is 
erally quite involved, costly and im- 
acticable, particularly where special 
ills are required. An easier and more 
momical method is to change the 
ightness of the work because good 
siting magnifies detail although it 
es not improve physical visual de- 
ts, 

Provided good illumination is ob- 
ined at the work point, it is only logi- 
lto assume that this good lighting 
ud he used at peak efficiency. Hence 
ie of the five factors above can be 
ified and expanded for better con- 
| of optimum seeing conditions as 


Sue of work: not controllable 
Contrast of work with background: 
controllable 

‘peed of work: not controllable 


\ision of worker: indirectly control- 
lable 
Mable, 


brightness of object at work point: 
rontrollable 


tis generally impossible to change 
size of work except by adding a 
pplementary magnifier such as a lens 
tm. If the background does not give 
id contrast to the work, it is possible 
‘mprove seeing conditions. Good 
ides are the principles outlined in 
e-Dimensional Seeing by E I du 
ht de Nemours; Color Dynamics by 
‘burgh Paint and Glass Co; and the 
‘ature of other paint manufacturers 
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THE FIVE FUNDAMENTAL FACTORS that 


Poor Reflecting Surfaces Handicap 
A Good Lighting Installation 


tthe work level amount of flight depends on its intensity at 
he source and how well ceilings, walls, and floors reflect it. 
bark surfaces, for example, absorb it. Dirty lamp reflectors 


nd diffusers reduce output further. Result is poor vision 


owe ID 


By 
ROBERT R WYLIE 
Commercial Engineer 
Sylvania Electric Products, Inc 


Fig. 1—Coupling correct lighting with contrasting colors, scientifically applied, 
solves vision problems that neither method alone can correct satisfactorily 


in their recent campaigns of brightness 
improvement through the use of light- 
or contrasting-surface finishes. The 
partnership of light and color aided in- 
dustry in its war effort; contrasting 
scientifically applied colors, and coup- 
ling these with correct lighting princi- 
ples. solved vision problems that one 
method or the other could never solve 
successfully by itself. 

With the advent of lighter finishes, 
maintenance, not only of the lighting 
fixtures but also of the reflecting sur- 
faces, has become of maximum impor- 


tance. Factors involved in the redirec- 
tion and utilization of light according 
to the five fundamentals given, are: 
1: Light sourcees—lamps 
2: Light sources—lamp reflector and 
refractor 
3: Reflecting surfaces—ceiling, walls, 
floor. work surfaces 
4: Other media 
5: The work itself 
All but the last factor are controll- 
able as far as maintenance and cleanli- 
ness are concerned. 


Before light can reach the eye it must 
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lation can depreciate to as little as }; 


100 "4 foot-candles in a short time. 

90 WZ, There is no justification for such de. 
80 7, Y, Y dirt and grime is wasted. High depreci. 
_ < LL ation means reduced visibility, <lowedl 
Resulting light intensity ---" RQQranrss up production, increased errors, mord 
Lamp outages W likelihood of accidents, and improper sel 
= 50 SPOOKY lection of material. Therefore, not only 
must lamps and lighting fixtures be thor 
so oar maintain maximum working efliciency§l 
© day for one year; no maintenance but also all parts of the lighted areg E 

20; - Tt walls, ceilings, floors and work sy 

10 faces—must be kept at peak efficiency 

Dry-wiping reflectors and __ 

J F A J J A N sources is not recommended becausg 


this practice still leaves part of the dir 
on the surface. Thoroughly washing 
lamps, fixture elements, walls and ceil 
ing produces as much as 20% more ligh 
at the work surface. With the moder 
synthetic enamels found on most fix 


Fig. 2—What happens to light intensity if plant personnel do not clean fixtures, 
replace burned-out lamps or carry on any maintenance for a year 


Fig. 3—Chart shows resulting light intensity if plant personnel do not clean 
fixtures but do replace burned-out lamps as its only maintenance concession 


undergo at least one reflection, unless 
a person is looking directly at the 
source. Normally, at least 50% of the 
light must be reflected from a surface 
within the lighting fixture itself. After 
this reflection, the light must often pass 
through some diffusing medium such as 
glass or plastic, or be redirected from 
the surfaces of louvers. Then the light 
travels to the working plane, some of it 
being reflected from ceilings, walls, 
floors, work surfaces and, finally, the 
work itself. Only then, after reflection 
from the work, can the light form an im- 
pression on the retina of the eye and 
be interpreted as vision. 

If each surface could possibly have 
a reflection factor of 70%, which is high 
for industry (only white and some pastel 
colors have reflection factors approach- 
ing this value), one can see that even 
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with as little depreciation as that pro- 
duced by a light film of dust amounting 
to 15%, the reflection factor of the sur- 
face would be reduced to about 55%. 
Original intensity computation for most 
installations is based on an expected 
depreciation of about 25 to 30%. This 
includes a 15% lamp depreciation 
(average throughout life) which cannot 
be corrected, the remainder being al- 
lowed for dirt and dust. 

When lighting fixtures are not cleaned 
regularly, illumination may drop as 
much as 50% in a short time. If walls, 
ceiling and work-plane surfaces are 
not kept bright and clean, an additional 
40% loss in light for seeing can be ex- 
pected. Therefore, total loss in light re- 
flected to the eye may amount to as 
much as 70% of the original. A well- 
designed modern 50-foot-candle instal- 


by rubbing the affected spot wi 
another piece of frosted glass. @% 
course, gloves should be worn duria 
subsequent handling to avoid furth 
fingerprinting when reinstalling. 

Maintain a lighting installation 
peak efficiency by giving attention 
the few simple principles outlined abo 
and get all the light paid for on the leg 
tric bill by following these basic rule 
(1) Be sure the service supply 
within the fixture rating. (2) Cort 
lamp outages promptly. (3) Learn 
test circuits and understand method: 
testing fixtures and lamps. (4) Cle 
fixtures, walls, ceiling and work s 
faces regularly. 

Generally speaking, those who # 
“We haven't time or manpower to ma 
tain lighting equipment. What difg™ 
ence does it make any how?” have! 
least efficient production, lower mor 
and the most wasted man-hours. Adé 


Y IFAT IITA, must be taken that th¢ 
p outages replaced. Intensity variation due “/ , Y, GF cleaning solution is not too strong, ob; 
90 lamp through iiss it may attack the surface. 
MMM | po 
WA Use Care in Cleaning 
A 
La Dirt and dust depreciation One of the easiest cleaning agents | % 
60 use is a soapless soap. A mild concenlion 
4 J tration of this agent in solution lifts th 
s so Resulting light intensity dirt and removes it without attackin 
: 40 the paint surface. Thus the high luste , 
= Bosed on an installation of 40-watt of the original paint finish is undang. 
3 & fluorescent lamps operated on a aged and future cleaning is made easie@l. 
= g replaced Liquid wax emulsions may be used of” 
aluminum reflectors to make futu 
10 maintenance easy. Where frosted gla 
0 panels are encountered, 
0 2000 4000 6000 8000 10900 men are often plagued with fingerpri 
Time -hours marks. These may be removed easi el 
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s, Object: To give men with mechanical skill, engaged in steam 


power engineering or allied trades, the theoretical knowledge 


weded to pass First-Class Operating Engineer’s state examina- 


neeslion. Their only expense is for engineering-school textbooks 


Back 1N 1940, the Apprentice Divi- 
Bin, U. S. Dept of Labor, became 
ed 0 larmed at the increasing need for op- 

rating engineers in the face of a dwin- 
: ling supply of trained men. Accord- 
ngly, they approached management and 
; abor with the problem of training and 


por veloping qualified stationary-engi- 
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neering personnel. An educational com- 
mittee was formed to seek cooperation 
of city, state and federal authorities. 
As a result, the Cleveland Board of 
Education offered classroom space, as 
well as $10 per class taught if competent 
teachers could be found. Local 589, 
of the International Union of Operating 


Cleveland School Gives Successful 
4-Year Course for Operating Engineers 


Engineers, agreed to recruit instructors 
and keep student records. The school, 
an outgrowth of a less successful one 
conducted by Local 589 in the 1930's, 
got under way in 1941. 

Because the instructors are basically 
well fitted for the job by college train- 
ing as well as actual in-the-field expe- 
rience, the school is highly successful. 
Arranging schedules so that students 
do not have to take time off from their 
jobs contributes to success. This often 
means Sunday morning as well as Sat- 
urday afternoon and evening classes. 

Men of all ages, with or without union 
affiliation, in steam power engineering 
or allied trades, have the chance to ac- 


ith a full turnout of 41 students, Wm H Engelman starts the fourth-year class off on Its first lecture and demonstration 


(755) 107 


13 
: 
lor 
cys 
ncy 
ct 
dir 
hing 
ceil 
ligh 
der 
fix 
| 
| 
its | 
ts th | 
ckin 
| 


quire theoretical knowledge needed to 
pass state examinations. By coordinat- 
ing this theory with the mechanical 
know-how a man acquires on his job, 
the school can turn out a potential First- 
Class Operating Engineer in four years. 

No tuition is charged. A $5 deposit 
is refunded at the end of the first year 
if a student has attended at least 80% 
of his classes. Standard college text- 
hooks cost the student about $20 for 
the 4-year course. Wm H Engelman, 
head of staff, says this is the only thor- 
ough course of its kind that uses such 
engineering books. Most of the students 
obtain slide rules. They must visit 
and study Cleveland power plants. 

The 4-year course requires 8000 hours 
of practical work (40 hours a week for 
50 weeks per year) plus a 4-hour class- 
room stint once a week for 36 weeks per 
year. One year’s schooling fits a power- 
plant apprentice to take the state exam- 
ination for Boiler Operator; two years 
fits him for the examination of Third- 
Class Operating Engineer; three years 
for Second-Class Operating Engineer 
examination; and four years for First- 
Class Operating Engineer’s license. 
Here are the subjects for four years: 


Arithmetic, formulas, percentage, ratio, 
proportion, volumes 

Types of steam boilers, ASME Code, 
Ohio State Code 

Boiler mountings and details, ASME 
and Ohio State Code 

Pipes and pipe fittings, flow of steam 
and water 

Boiler furnaces, stokers, fans 

Superheaters, economizers, waterwalls 

Reciprocating and centrifugal pumps 

Heat, steam properties, steam tables 

Feedwater heaters and evaporators 

Combustion: elements of coal burning 

Combustion: elements of oil burning 

Boiler fuels and boiler trials 

Boiler management and inspection 

Furnace efficiency and flue-gas analysis 

Steam engines 

Steam turbines 

Condensers: theory and purpose 

Power-plant economics 

\ir compressors 

Heating. ventilating, air conditioning 

Feedwater and feedwater treatment 

Heat balance of a complete power plant 

Lubrication and lubricating systems 

Flow diagrams for locating valves, traps, 
meters, etc 

Refrigeration 

Electricity and electrical machinery 
The school participates in the Vet- 

erans’ Rehabilitation Program. Under 

it a returning veteran starts as a power- 

plant Apprentice and works up to As- 

sistant Engineer in four years. During 

this time his employer pays him a nor- 
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TEACHERS ARE BASICALLY 
FITTED FOR THEIR JOBS 


WM H ENGELMAN, mechanical 
engineer, veteran employe, City 
of Cleveland Water Dept, grad- 
uate, Polytechnic Institute, Bre- 
men, Germany, teaches elemen- 
tary and steam-power subjects 


H G KUNZ, electrical engineer 
in the City of Cleveland Water 
Dept and graduate of Case 
School of Applied Science, Cleve- 
land, teaches mathematics, elec- 
tricity and electrical machinery 


H W ENGELMAN, engineering 
graduate, Ohio State University, 
is with Cleveland Laboratory, 
National Advisory Comm for 
Aeronautics. He teaches refrig- 
eration, is a substitute teacher 


mal wage and the federal governme, 
gives him a training allowance. (lp, 
land has already hired the first of 4 
men so trained. 

During 1943 and 1944 over 30 
completed the 4-year course. The sch 
reopened this fall with 75  first-ye, 
students and a total enrollment excess 
ing 200. In the past, half the m 
dropped out before the end of the 
first term, mainly because they lacke 
educational background or were unyil 
ing to give the time to keep vp with th 
class. A mere 5% were eliminated dy 
ing the second year, and not one sj 
dent dropped out in his third or four 
year. 

Too much importance cannot | 
placed upon securing the right staj 
Any school is an educational institutiy 
where the faculty must do the educa 
ing. If the student has not learned, | 
teacher has not taught. First fund 
mental: The teacher must know the si 
dent’s basis for understanding. in |) 
first as well as the last class. Real pry 
ress is made only when the teach 
keeps the student’s progress in mind. 

One of the commonest faults of 
tionary-engineering schools has heen | 
choice of teachers who lack the rig 
background. The usual procedure 
selecting a good operating engineer | 
often resulted in a battle of wits 
tween instructor and students. Obie 
of the Cleveland school is to supy 
the proper theoretical background, 1 
the mechanical techniques. The teach 
must be well grounded in theory, whi 
usually means that he must be a ¢ 
lege graduate. Teachers in the Cle 
land school have had _ experienc 


practice might have led to argume 
but when the underlying theory w 
understood seeming conflict vanished. 

All three instructors are members ! 
the National Society of Professional f 
gineers. Wm H Engelman. head of sta 
includes in his experience the desig 
construction, operation and testing ' 
complete steam power plants. Duri 
30 years, H G Kunz’ work has be 
chiefly with power-plant electri 
equipment and in the electrolysis fie 
H W Engelman, son of Wm H Eng 
man, is an able substitute for the ot! 
instructors should either be unable 
keep his schedule. Loss of stutl 
time is thus completely eliminated. 

The three instructors sincerely ) 
that they. in cooperation with the w 
and the Cleveland Board of Educa! 
may help to establish similar sch 
elsewhere—especially now tliat ~ 
schools may actively participate i! ' 
rehabilitation program for veteral 
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A Tube Cleaner For Every Job 


Whether sludge or hard scale is to be removed, it is im- 


portant to choose the right cleaning device. The internal- 


motor unit serves for thin or soft scale but for heavy or 


hard deposits swing into the work with an external motor 


SMALL TUBES in condensers and heat 
exchangers are cleaned successfully by 


(1) plugs shot through the tube (2) 
an internal-motor tube cleaner (3) an 
external-motor tube cleaner. 

Shooting rubber plugs through the 
tubes is a fast and inexpensive method. 
However, they do not remove scale and 
are good only for mud or algae fouling. 
The close-fitting plugs are inserted in 
the tubes and shot through by air or 
water pressure applied from a gun espe- 
cially designed for the purpose. Pres- 
sures as low as 50 psi usually shoot the 
plug through a tube, pushing loose de- 
posit before it. A canvas hung over the 
opposite end of the condenser stops and 
retrieves the plugs. Advantages are 
low cost. speed. and the small maneu- 
vering space needed at condenser ends. 

Second method, above, uses an inter- 
nal air- or steam-driven cleaner and 
hose small enough to go through tubes 
¥y-in. ID and larger. Most popular of 
the variety of heads offered is a 
threaded-cone cutter or single-pin head. 
\lso available are scraper heads and 
brushes. Threaded-cone or single-pin 
lead connects to the motor through a 
universal joint. Scale is detached by a 
combination of vibrating and scraping 
action and blown out of the tube by 
the motor exhaust. 


Scrapers and Brushes 


\ scraper head in which the blades 
are thrown out by centrifugal force is 
especially effective removing oily 
deposits, which would fill up a cone 
cutter or brush. Stellited blades are 
available. A brush made of four or five 
replaceable sections, having a flexible 
connection to the motor, is recom- 
mended where scale is light and easily 
removed, or where tubes may be dam- 
aged by a threaded-cone cutter. 

\n external-motor cleaner. the third 
choice, is the device most universally 
used and the only one that removes hard 
or thick scale from small tubes. Units 
available are direct or gear driven by 
air, steam or electricity. 

\ direct-drive air motor is simple. low 
in cost, and has high power. Hollow, 
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stiff shafting connects to the large pow- 
erful motor and carries a drill-type cut- 
ting tool. Water forced through the mo- 
tor and cleaner shaft discharges through 
a groove in the drill to cool it and flush 
out the debris. Front end of drill does 
the cutting; the sides are merely guides 
to prevent tube injury. Brushes are 
available for light deposits in easily 
damaged tubes, and a solid head with 
cone and straight cutters is advised for 
114-in. diameter tubes and larger. 
Where a number of tube sizes are in- 
volved, select the 2-speed gear-drive air 
motor. High speeds may be used in 
small tubes because—for the same mo- 


tor speed—the peripheral speed of the 
small diameter drill is lower than that 
of a larger one. A heavy hard accumu- 
lation may burn up drills at high speed 
while a light deposit may be cleaned 
faster with high speeds. 

Hang the motor on a rope block. 
trolley and hanger so that it can be run 
back and forth in front of the tube. 
A good job cannot be done without in- 
juring the tubes unless the cleaner is 
properly supported. Never attempt to 
hold the motor in the hands. An A 
frame may be rigged to support an over- 
head pipe for use as a trolley. 

Water pressure can be a great ally 
when used with an external motor 
cleaner. In one instance, a refinery, af- 
ter spending hours on exchanger tubes, 
burning drills and breaking shafting, 
found that raising the water pressure 
from 70 to 150 psi enabled the oper- 
ator to clean the exchanger tubes as 
fast as he could walk back and forth. 


Above: Cleaners, threaded-cone cutters and small motors are used internally. 


Below: 


Brushes and cutters for external-motor drive. Courtesy of Elliott Co 
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Plant-Tested 
Methods and Ideas 


for Power Men 


yo-m. I-beam 


strap 


Two pieces of 
4-in channel 


PORTABLE LIFTING BEAM DOES MANY JOBS 


Desicns of portable lifting beams take 
many forms, according to the ingenuity 
of the designer and service require- 


ments. We have built one, shown in 
the drawing, with features that recom- 
mend its use in many plants. Chief ma- 
terials in its construction are steel chan- 
nels and I-beams. 

The lifting beam rests on two col- 
umns supported on two pieces of 5-in. 
channel, 4 ft long. With their backs 
facing down, these channels cofnect 
at each end to a heavy 4-in. ball-bearing 
caster. Each caster is held securely in 
place by four 34-in. bolts that hook over 
the edges of the channel as at H. 

Bottom halves of the two adjustable 
columns for the beam are each made 
of two pieces of 4-in. channel, 66-in. 
long. Each pair of channels face and 
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connect to the 5-in. channel by short 
sections of 3-in. angle-iron A. These 
channels are set so that their inside 
faces are 4 in. apart and are spaced at 
their top ends by 14x] in. steel] straps. 
S, and tap screws. 

A hardwood column, 3x31/-in. cross- 
section and 6 ft long, goes inside the 
channels. These columns are faced with 
a 14x3-in. steel strap on two sides to 
make them 3x4 in. in cross-section and 
a good fit inside the vertical channels. 
Several 5g-in. holes through each col- 
umn permit adjusting its height to suit 
the job on which the beam is used. Top 
ends of the 4-in. channels are securely 
braced to the out end of the 5-in. one 
by 1-in. pipe P. 

On top of the columns rests a 5-in. 
I-beam 8 ft long. The steel straps on 


the wood column sections enter about 
5 in. above the wood so that they can be 
clamped to the I-beam ends with a bolt 
B. To give the structure stability paral- 
lel to the beam the latter is braced to 
the columns. Each brace consists of 
two cross members made of ¥%x11/-in. 
steel, one bolted to the I-beam and the 
other to the wood section of a column 
at right angles to each. These cross 
members are tied together by 14x14- 
in. steel braces. Since the beam is 
braced to the movable top half of the 
columns the assembly can be moved up 
or down as a unit to suit the condi- 
tions under which the beam is to be 
used. 

One or two clamp-on trolleys on the 
I-beam provide for at: equal number of 
chain hoists, depea‘ting on the kind of 
load to be lifted. Mounting the beam 
on casters and the chain hoists on trol- 
leys provides a wide range of load posi- 
tion adjustment when needed. We have 
found this lifting-beam equipment an 
almost indispensable tool when dis- 
mantling and erecting medium-sized 
machines and for handling around the 
plant and yard. 


Detroit, Mich. L R Carry 


Wu 


Corrosion Causes Improper 
Control Operation 


AUTOMATIC CONTROL on one of our 
boilers is similar to the diagram. We 
discovered that the liquid level dropped 
in the control’s manometer faster than 
it should and the contro] did not oper- 
ate properly. When the manometer 
was opened the bell, which is made 
of thin metal, was found partly broken 
at its connection, C, to the control lever. 
Also, when the liquid container was 
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cleared two »mall holes were found in 
its bottom. 

Repairs were made with sheet gas- 
kets and metal washers. For the bell 
we made two thin metal washers of 
ficient diameter to extend beyond 
where the bell had cracked at the orig- 
inal connection. With one of these 
washers and a gasket on each side of 
the bell, it was tightened to its sup- 
porting rod. We also repaired the holes 
in the liquid container in a similar 
manner, tightening the washers and gas- 
kets over the holes with small machine 
srews, as at B. 

We believe that corrosive acids in 
the sealing liquid, which is a mixture 
of kerosene and light oil, were respon- 


by infiltration of flue gas when the 
joiler tubes were blown. Since repair- 
ing the control its operation has been 
highly satisfactory. 
Martin N Gozprnovicu 
Fairview, N. J. 


Builds Barrow Bodies 
From Steel Plate 


OUR BOILERS are hand fired and the 
ashes are taken in wheelbarrows to 
one end of the firing aisle and dumped 
into a steam-jet ash conveyor. The steel 
bodies of these barrows became badly 
corroded. After trying for about three 
menths to purchase new barrows, we 
decided to see what could be done about 
building new bodies for the old ones. 
We purchased three pieces of No. 12 


Wen our 300-hp diesel engines were 
installed they were equipped with valve 
cages, Fig. 1, that set in the cylinder 
ead as in Fig. 2. Cage and seat were 
hone piece made of cast iron. When 
le engines were converted for opera- 


sible for the corrosion. This was helped 


sheet steel, 4 ft square, one piece for 
each barrow. After taking some meas- 
urements of an old body to determine 
the approximate size and location of its 
bottom, we laid off the bottom dimen- 
sions at the proper location on a steel 


sheet. We then cut the sheet from each 
corner to the approximate corners of 
the barrow’s bottom as in the drawing. 

The next operation was to bend up 
the two ends to fit the supports on the 
chassis. After this we bent up the sides 
to contact the end section. When this 
was done some of the sides extended 
beyond the ends. These extensions we 
bent around in front of the ends, as at 
A in the photo, and riveted them to the 
ends, 

After the body was riveted we ran a 
welding bead down each corner to seal 

the joint. 


tion on butane-propane gas, the higher 
exhaust temperatures distorted the valve 
cages and caused rapid wear of the 
valve seats. 

To correct this condition the engine 
company developed a new valve cage, 


We completed the job by 


bolting the new body to chassis. The 
barrows are now superior to the old 
ones. Their bodies are more substantial 
and have 15% greater capacity. 
Ramsey, N. J. R W Riorpan 


SOLVES GAS-ENGINE VALVE-SEAT PROBLEM 


Fig. 3 and 4. This cage has a stainless- 
steel valve seat and a strengthening rib 
running through the exhaust port. This 
rib prevents warping of the exhaust 
port edges, as in the old design. Valve 
seats in the old cages distorted with 


Valve cages~_ 


Stoinless- 
steel valve 


Spring retainer and 
volve-stem guide 
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temperature that made it difficult to 
keep the valves tight. The. stainless- 
steel seats wear long, do not distort, 
and can be readily replaced. 

Before developing the valve cage with 
the stainless-steel valve-seat insert the 
engine-company-built cages with the 
supporting rib in the exhaust port. We 
installed a set of these cages on one 
engine but on the other engines we 
used the cage with stainless-steel seats 
when they became available. When the 
cages without stainless-steel seats 
needed replacing new ones could not 
be readily obtained because of war 
restrictions. 

I therefore put the old ones in a 
Jathe and machined their ends to exact 
dimensions of the ones with inserts, as 
indicated by the dotted lines, Fig. 5. 
1 made insert valve seats for these cages 
of cast iron. They worked satisfac- 
torily until we could get stainless-steel 
inserts. Machining the old cage for 
the cast-iron inserts also eliminated 
buying new cages for the stainless-steel 
valve seats. 


Shiprock, N. M. James F Mauer 
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Slotted Nut Removes 
Studs Without Damage 


A SELF-LOCKING JAM NUT is used at 
General Electric Erie, Pa., works to 
remove studs without damaging the 
threads. Two standard nuts, one 
slotted lengthwise as in the diagram, 
are backed tightly against each other 
with the slotted nut below. Pressure of 
a wrench on the slotted nut binds it to 
the stud threads. This action provides 
extra friction between the nut and 
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CHANGE STEAM UNIT HEATER TO ELECTRIC 


WE SOMETIMES NEED temporary heating 
where steam is not available. To meet 
these conditions readily we removed the 
heating elements from a steam unit 
heater and replaced them with electric 
resistor heaters. We bought the electric 
units, which were about the same height 
as the steam heating elements, and 
arranged them in an assembly that 
would fit in the same space as the steam 
units, as on right in photo. The heater 
units absorbed about 7200 watts. but 


we later found that 8000 watts woul| 
probably serve our purpose better. 

This equipment operated on 4104 
power and could be connected on any 
circuit of sufficient capacity. An over 
heat thermostat element, at 4. open 
the blower-motor and heater-contacl» 
coil circuits if the elements heat exces 
sively. This equipment has _ proved : 
convenient tool for temporary heat jel) 
under a variety of conditions. 

Troy, N.Y. GiLBert Linpcrey 


thread so that the stud can be backed 
out. 

The top nut serves only as an anchor. 
If it is necessary to tighten a stud into 
its threaded hole, put the slotted nut 
above the anchored one. Then use a 
wrench on the slotted nut to tighten 
the stud in its threaded hole. 


Difficulties Experienced 
When Burning Sour Gas 


Our Denver Crry pLant. located near 
Denver City. Texas, in the Wesson oil 
field, is supplied with residue sour gas 
from a natural-gasoline plant. The gas 
is piped 2.5 miles from the gasoline 
plant to the power plant at 200 psi 
where it is reduced to 50 psi. The 
power plant has one 7500-kw_ turbine- 
generator served by two 70.000-lb-per- 
hr boilers. 

The plant went in operation late in 
1942 and during the coldest month- 
that winter, we experienced trouble 
with a hard seale forming on the gas 


orifices in the burners. This difficul) 
was not serious, and when it cleared \ 
with the return of warmer weatlier | 
was attributed to moisture conden 
in the gas line carrying scale-formin 
material to the burners. 

In August, 1943, burner trou!) 
again developed, but this time the dif 
culty was not scale but a fine powd 
that accumulated in the burners an 
plugged the gas openings. This tret 
ble developed rapidly until it was 0 
possible to keep the plant operating ¢ 
full capacity. An analysis of the pov 
der indicated that it was largely im 
sulphide. It was believed that durit 
the previous winter months moistu! 
condensing in the gas line together w! 
hydrogen sulphide in the gas had 
acted with the iron pipe to form it’ 
sulphide, which was deposited a 
solid in the gas line. After the weal’! 
warmed up and the gas became dry *' 
iron sulphide broke up and was carrie 
to the burners. 

To correct this condition we deci 
to inject continuously a smal] amot! 
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of oil into the gas stream at the supply 
end of the line on the assumption that 
the oil would form a protective coating 
on the inside of the pipeline to prevent 
further chemical action. At the same 
time it would saturate the iron sulphide 
already formed in the line and make 
possible its removal at the plant with 
an oil separator or scrubber. 

A large vertical scrubber was _ in- 
stalled on the low-pressure side of the 
pressure regulator at the plant, and an 
oil feeding device installed at the sup- 
ply end of the line. When installing the 
scrubber, the gas line was opened and 
found to contain a heavy deposit of very 
hard iron sulphide. The gas headers 
in the plant were half full of finely pow- 
dered iron sulphide, which ignited on 
contact with the air. We blew the pipe- 
line several times to carry the oil 
through it to the scrubber and to remove 
loose deposits. 

‘After cleaning all gas piping the 
plant was put on the line and in 20 
months of full-base-load operation no 
burner trouble has developed. Oil that 
periodically drained from the scrubber 
indicates that little or no iron sulphide 
is being formed in the pipeline since 
we adopted preventive measures. 
Plainview, Texas J 


Voltage-Regulator 
Springs Disintegrate 


THE HELICAL AUXILIARY SPRING and 
four smaller helical damping springs 
of our voltage regulators have short 
life. A week after renewing the springs. 
a fine powder begins to appear on the 
wire, as in the enlarged photo. This 
powder resembles a precipitated salt as 
if a brine had dried on the metal. 
However the powder apparently is de- 
rived from the metal because as it ac- 
cumulates the springs weaken. After 
about one year’s service the springs, 
except three or four turns at each end, 
are little more than cylinders of pow- 
dery substance held together by what 
remains of the wire. 

Since the metal is disintegrated, as 
shown by weakening of the spring, evi- 
dently the powder is a ferrous com- 
pound. This action also occurs on rivet 
heads holding name plates in place. 

Only those parts of the regulators 
exposed on the switchboard front are 
affected. The recoil spring and main 
resistor springs, apparently made of 
the same material as the auxiliary and 
damping springs but placed in dark- 
ness back of the switchboard, retain 
their highly polished surface. The 
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springs on the front of the regulator, 
where they are exposed to light, disin- 
tegrate. Could this action on the spring 


steel be a form of electrolysis induced 


by light?) Maybe Power readers know. 


Marissa, Ill. Grorck HOLMAN 


BETTER LOADING PREVENTS BOLT BREAKING 


We HAVE a heavy quadrant drive that 
was constructed as in Fig. 1, with about 
0.25-in. space between the gear sections 
on the quadrant, at 4, Fig. 1. Each of 
the three gear sections was held to the 
quadrant by six bolts. This construc- 
tion required that the six bolts take 
the full load transmitted by the driving 
gear to the sections. 

To overcome this difficulty we fitted 
thick shims, S, hetween the ends of the 


gear sections and bolted blocks B at 
the out end of these sections as in Fig. 
2. This arrangement practically made 
the gear sections one piece. supported 
at the ends by blocks fastened with four 
bolts. In this way we made all the gear- 
segment holding bolts take the load 
transmitted to any segment by the gear. 
After this change in construction the 
gear section did not fail again. 


Flushing, N.Y. S M Etonka 
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1—How Can I Stop 
Generator-Field End Play? 


We HAVE a small motor-generator set, 
which consists of a 30-hp 1600-rpm shunt- 
wound 230-v de motor belted to a 25-kw 
4-pole 1800-rpm 440-v, 3-phase 60-cycle 
salient-pole rotating-field ac generator. 
The m-g set, used to supply variable- 
frequency power in a test shop, runs 
about eight hours each day. The set is 
made up of two units, mounted on a 
welded channel-iron base, which is bolted 
to a concrete foundation. Drive consists 
of four V-belts with cast-iron pulleys. 
Ever since the machine was first as- 
sembled the generator’s rotating field 
has hammered hack and forth in end 


Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable” 
material will be paid for; answers accompanied by sketches ¢ 


play while running. This motion, which 
appears to be independent of load or 
speed, causes the rotor to smack the 
bearings rather hard. The end play anid 
magnetic center of the generator were 
checked and found normal. Oscillation 
of the rotor was ignored for about two 
years and was not investigated until re- 
cently when the hammering increased 
noticeably. The machine was disassem- 
bled and an inspection revealed that the 
constant pounding had damaged one of 
the bearings and caused the field pole 
spider to shift about a half inch on the 
shaft. The bearing was renewed and the 
spider pressed back to place but all ef- 
forts to stop the vibration failed. Will 
Powek readers suggest some way to cor- 
rect this trouble or how to fasten the 
rotor securely in place?—MAC 


2—What Happens to 
Branch Distribution? 


OricinaALLy our chlorinator was con- 
nected to supply chlorine solution into 
the water header leading from filter beds 
to clearwell. During summer months 
chlorine dosage is so high that it leaves 
considerable taste and odor in the water. 
I experimented by adding a chlorinated 
compound to the raw-water mixing basin 
to determine if prechlorination would 
permit reducing chlorine feed to filtered 


water. This gave good results, and I de. 
cided to divide chlorine-solution feed 
from chlorinator between the mixing 
basin and clearwell. Hookup is shown in 
sketch Q-2. 

When starting up I expected to regulate 
feed to each branch by adjusting the 
valves at A but results were not satis- 
factory. Branch to clearwell pulls the 
solution away from mixing-basin branch, 
which runs along the ceiling 3 ft. above 
the chlorinator. How can I break the 
vacuum on clearwell branch so that dis- 
tribution can be regulated? (Chlorinator 
ejector supplies adequate pressure to 
force solution to the basin.) —LCR 


Chlorine solution 
jn rubber hose 
and fittings 
( 


Entrance to 
mixing basin 


Water to 
clearwell 


Why a Vacuum on 
Heating-System Return? 


(This is Question 1 from the September 
isene, with best answers from readers.) 


Steam to heat the office building comes 
from our nearby power plant through a 
reducing valve connected to the high- 
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pressure main, Valve maintains 8-psi 
pressure on the heating system. 
Radiators are equipped with traps 
and discharge condensate into a com- 
mon return line having sufficient slope 
to drain by gravity into the vacuum- 
return pump. The pump operates on 
either float or vacuum control and is set 
to maintain a 7-in. vacuum on the return. 
I know that running the vacuum pump 
before startup voids the system of air 
and accelerates heating because the 
cold radiator trap valves are off their 
seats and the entire system is open to 
the steam-supply valve. But what hap- 
pens after steam reaches the radiator 
traps? 
From that moment on*we have a 2- 
pressure system, main steam pressure 


(minus radiator drop) on one side of 
the trap, and a below-atmospheric pres- 
sure on the discharge side. And the 
higher the vacuum the more the conden- 
sate flashes to steam after passing the 
trap valve. 

I see no advantage in maintaining a 
vacuum that flashes condensate to steam 
when the flash steam condenses after 
entering the vacuum-pump chamber. 
Maintaining a vacuum causes more 
flashing than ordinarily occurs at higher 
return-line pressures. 

As for removing air entrained with 
the steam, how can the pump accom- 
plish this when air collects at the top of 
a radiator (air vents are located in the 
top section) and traps must be at the 
bottom to release condensate? How can 
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the vacuum accelerate water drainage 
unless the line is completely filled with 
condensate? I see no possibility of the 
vacuum helping to move water through 
a partly filled line while it remains a 
liquid. —JAF 


Use Mercury Gage 
On Vacuum System 


To KEEP RADIATORS HOT there has to be 
a difference in pressure between the in- 
let and outlet. This is done by either 
raising the inlet pressure. or applying a 
yacuum to the return. In large systems 
where the radiators are long distances 
from the boiler, a vacuum pump is the 
best way to keep radiators free of air 
and water. With high inlet pressure the 
rooms get too hot and the radiator is 
shut off or the window opened, or both. 

Radiators are designed to keep the 
building temperature at 72 F, with 0 F 
outside, but for higher outside tem- 
perature the building becomes over- 
radiated. Best way to contro] the tem- 
perature is to put orifices in each radi- 
ator and install a mercury gage, as in 
sketch 1-A, to check pressure drop. 

About 15 in. of vacuum should be 
maintained in the return line while the 
initial pressure is varied to get the dif- 
ferential across the radiators, shown in 
the table. 

The pressure should vary according to 
outside temperature, exposure and wind 
velocity, and will range from 0.5 in. of 
mercury for an outside temperature of 
50 F. to 6 in. of mercury for 0 F. Air is 
heavier than steam and at low pressure 
sinks to the bottom of radiator and is 
removed by the vacuum pump. Water 
in the returns will not flash into steam 
if the pressure drop is fairly small thus 
assuring greater economy and better 
heat transfer. 

It is not a question of having a 
vacuum but rather of operating the 
vacuum system and maintaining the 
correct pressure drop across the radi- 
ators. 


Nutley, N.J. SHEEHAN 


Vacuum Control 
Gives Maximum Heat 


lv IS POSSIBLE to get good results by 
operating the heating system with 8- 
psi steam and having the vacuum-return 
pump on float control. I have seen sys- 
tems with a vacuum on the return line 
even though the pump was on float con- 
trol because the pump started often 
enough to hold a vacuum. However, to 
obtain maximum heat output the pump 
should be on vacuum control. 

Flash steam does not exceed 4% of 
the weight of the condensate pumped 
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with 8-psi steam and 8-in. vacuum. 
which is no disadvantage. Regardless of 
the position of the air vents on the 
radiators, air has a greater density than 
steam and will collect at the bottom of 
the radiators and leave through the 
traps. 

With a vacuum on the return line the 
traps are discharging against a negative 
pressure and therefore the radiators are 
quickly relieved of condensate and air. 

St. Louis, Mo. E E ScHeL.enserc 


Replace Traps With 
Thermostatic Valves 


RETURN PIPES in a vapor system carry 
the air and condensate back to the 
boiler or feedwater heater, the flow be- 
ing caused by steam pressure and 
gravity. In a large building it is difficult 
to accomplish this satisfactorily with 
gravity flow. Therefore a suction pump 
is used, which maintains a pressure be- 
low atmospheric in the return piping 
and creates a positive flow of the air 
and condensate. Rapid filling of all 
radiators with steam is assured because 
of the greater pressure differential 
throughout the system. Another advan- 
tage of the vacuum-return system is 
that it permits the radiators to be lo- 
cated below the level of the return main. 

Some control of a radiator’s heat out- 
put can be obtained with a vacuum sys- 
tem. Steam in the radiator flows to the 
trap and what condensate forms is taken 
care of by the trap. With the return line 
below atmospheric pressure, condensate 
is removed rapidly. All air leaks in the 
piping should be repaired because a 
vacuum system of this type must he 
tight. 

lf JAF’s vacuum system is not what 
he desires he can run it by gravity re- 


turn. What he says about the air vent 
and trap do not apply to a vacuum 
system. He should have fractional valves 
on the radiators instead of traps be- 
cause they are thermostatic in opera- 
tion. Air, being heavier than steam, 
passes off through thermostatic re- 
tainer valves to the vacuum pump. 
When steam reaches these valves they 
close automatically to prevent steam 
passing into the return line. 

Vacuum created in the line removes 
any condensate whether it be partly full 
or not. It accelerates water drainage be- 
cause it removes condensate rapidly. 
What is essential in any heating system 
is that all piping and valves be in good 
condition. 


Philadelphia, Pa. W T Mutien 


Check Operation of Traps 


PURPOSE OF A VACUUM RETURN is to 
maintain a differential in pressure so 
that lower pressures may be used in 
heating. If the radiators are the proper 
size for each room, pressure on the heat- 
ing system should be reduced until there 
is just enough steam supplied to the 
radiators to maintain the desired room 
temperature. 

With 8 psi on the heating system, a 
vacuum on the return should not be 
necessary if the pipes are properly 
sloped. 

On a 2-pipe system the supply lines 
are usually connected to the top of the 
radiator so that steam pushes the air 
out through the lower opening. In a 
one-pipe system steam enters and con- 
densate drains back through the same 
pipe and the air is pushed to the top of 
the radiator where it remains unless 
there is a vent to allow its escape. 

I do not believe that a vacuum ac- 
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eelerates water flow very much where 
the pipes are not full of water, but air 
resistance is somewhat less depending 
upon the amount of vacuum. 

Where there is trouble with steam in 
a vacuum return, check all traps to see 
that they operate properly. Consider- 
able saving can be made by having all 
traps in good condition and using a 
vacuum return with supply pressure 
kept as low as possible. 


Lombard, Ill. H D Brown 


Vacuum Increases 
Pressure Differential 


PURPOSE OF MAINTAINING A VACUUM on 
a heating-system return is to increase 
the pressure differential. 

Condensate flashes into steam alter it 
passes the trap because of the drop in 
pressure. It is understood that the boil- 
ing point of water decreases as the pres- 
sure decreases. At 8 psi, the temperature 
is about 235 F; at 7 in. of vacuum, 
about 203 F. 

Accordingly, if JAF’s traps are not 
working properly, that is, if they are 
discharging live steam or too hot con- 
densate, the return line will contain 
flash steam. This condenses quickly in 
the return line under normal conditions. 
Maintaining a vacuum voids the system 
of air, provided there are no leaks in 
the valves or in the other parts of the 
condensation return system. 


Newark, N. J. R C Conk 


No Need for Air Vents 


VACUUM-HEATING SYSTEMS are divided 
into overhead-vacuum and vacuum-re- 
turn design, sketch 1-B. In the vacuum- 
return system, a vacuum is maintained 
only on the return line whereas with 
the overhead vacuum the entire system 
is under vacuum. 

Vacuum-return systems are usually 
operated with 2 to 8 psi on the supply 
line, the steam coming from engine ex- 
haust or reducing valve on a high-pres- 
sure main. Supply piping is usually in 
the basement whereas in the overhead 
system only one supply pipe leads to 
top of building. 

Hot-water radiators are preferred for 
vacuum systems so that steam enters at 
the top of radiator with trap on the bot- 
tom at opposite end. No vents are re- 
quired on this system because the traps 
vent all air from the radiators if system 
is properly installed. Best results are 
obtained if piping is pitched in the di- 
rection of flow and traps selected that 
have a range of 185 to 200 F. 

When it is necessary to install steam- 
type radiators, higher-temperature traps 
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must be used; or, in event of trap fail- 
ure, condensate accumulating the 
radiators is likely to flow into the supply 
line, Since standard traps are designed 
to release only air and water from the 
system there is no need for air vents be- 
cause when steam enters it forces the 
cold air out. As the radiator warms, 
steam condenses and falls to bottom 
where it drains through the trap. The 
trap functions gradually and permits 
flow of air and water from radiator 
while the steam is retained. 

If a radiator is supplied with steam at 
2-psi pressure and the vacuum on re- 
turn line is 7 in., there is a differential 
of about 542 psi; therefore, the vacuum 
pulls the condensate with a much 
greater velocity than if it flowed by 
gravity alone. In this system condensate 
and gas are pulled along while in a 
vapor or steam installation returns are 
pushed to the boiler. This is similar to 
hackpressure on a steam engine, the 
higher the backpressure, the less power 
derived from the engine. Thus the sys- 
tem cannot function as a regular 2-pipe 
job without the pump unless an air elim- 
inator is installed. 

Where trouble is encountered with 
flashing it may be possible to use ee- 
centric bushings at radiators, or a 
larger pipe size; then place the trap 
about 6 to 9 in. from radiator so that 
condensate may cool a few degrees be- 
low flashpoint. On many installations. 
specifications may call for covering the 
return lines to prevent radiation losses. 
Here the condensate does not cool and 
continual flashing occurs, which pre- 
vents maintaining the proper vacuum. 
If the lines are left bare surrounding air 
cools the condensate and carries this 
heat to surrounding areas. ° 

These systems are the most econom- 


ical since all piping can be made smaller 
because of the increased velocity an 
acceleration obtained by a vacuum 
pump. The overhead-vacuum system is 
the better of the two from an economical 
standpoint. 


Mt. Lebanon, Pa. J J Timmons 


Add Automatic Controls 


THE VACUUM PUMP is the cause of J AF’s 
trouble. It should operate automatically 
with controls adjustable as follows: The 
pump cuts in when the vacuum drops 
below a half inch, and cuts out when 
the vacuum reaches four inches. These 
figures are for average conditions. A few 
trials with different values determine 
the proper vacuum necessary for the 
plant. 

Either add controls to the present 
pump or purchase a new one. Usually 
new vacuum pumps are furnished com- 
plete with receiver, separating tank. 
and automatic controls mounted as a 
complete unit on one base. The separat- 
ing tank’s function is to remove air from 
the returning condensate. I also suggest 
that JAF check the return line for air 
leaks since they interfere with the effi- 
cient operation of his steam-heating sys- 
tem. 


Brooklyn, N. Y. A J Wenic 


Steam Pressure 
And Vacuum Too High 


VACUUM-RETURN HEATING SYSTEMS have 
been applied extensively to large in- 
stallations, including the largest build- 
ings, because this type of system gives 
good temperature control. 

JAF should not use an ordinary valve 
in the steam supply for each radiator 
(Continued on page 152) 
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Needs a Coal Sampler 


( This is Question 2 from the September 
issue, with best answers from readers.) 


| plan to install a coal-sampling sys- 
wm as Shown in sketch Q-1 but am not 
wre that this will give me representative 
amples. Coal runs from slack to 15%- 
in, lumps. 1 will appreciate learning 
how other Power readers obtain their 
wmples and why they use that partic- 
ilar method, also their opinions on how 
yther methods compare to taking pulver- 
ied samples at stated intervals —AAT 


Samples Taken From Coal 
En Route to Furnace 


|succest that AAT’ take samples after 
the coal has been pulverized to get a 
representative sample because this 
yucess produces thorough mixing. Coal 
isalways dried during pulverizing, thus 
changing the conditions; therefore sam- 
jes taken at the main hopper, as 
sown in AAT’s sketch Sept Q-1, may 
sive false results (as fired). 

Sample should be taken (if possible) 
fom a vertical section of the pipe be- 
ween pulverizer or storage hopper and 
jwnace. Photo 2-A shows a bank of 
sich fuel pipes leading from the hopper 
) the furnaces. A pipe plug in each 
pipe at A provides for inserting a sam- 
yle-collecting tube. This tube has a 
oop on one end and, attached to the 
ther, a coal-collecting bag, similar to 
at used with a vacuum cleaner. 

The samples are removed from across 
ie entire pipe diameter by moving the 
ibe back and forth while collecting 
em. Each sample should contain about 
ihalf pound of coal collected at reg- 
jar intervals until the total amount has 
ven obtained. Thoroughly mix the 
ample by placing it on a sheet and 
iling first one corner and then. the 
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other until the contents are well rolled 
together. After mixing, the sample 
should be coned and quartered until a 
final quarter of about a half pound re- 
mains. This quarter is selected as the 
representative sample. 

I believe AAT will find the method 
described more effective and less com- 
plicated to install and operate than 
that proposed in his sketch. 

New York, N.Y. Jack Morris 


Take Samples After 
Coal Is Pulverized 


| po Nor BELIEVE that AAT’s sampler 
will give representative samples of coal 
if it is burned in pulverized form. His 
method will take samples only as re- 
ceived in the main hopper, which may 
not represent the coal condition at the 
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time it is burned. Unless the conveyor 
buckets are large the sampler will col- 
lect mostly fines, which will not form a 
true sample. If samples are taken at 
stated intervals they may not represent 
average coal conditions. Moreover, the 
hopper is probably too small to allow 
the sampler to run continuously. 

I suggest that AAT take samples 
after the coal is pulverized. He would 
get better mixed coal, which would rep- 
resent the as-burned condition. Hf his 
sampler can be made to take smaller 
quantities over a longer time he will get 
better results. 


Chicago, Ill. B J Stoane 


Take Samples When 
Coal Is Delivered 


Most PLANts take coal samples before 
the coal is treated in any way (pulver- 
ized or heated). Usual practice is to 
obtain a sample immediately after the 
coal has been delivered. Many plants 
take one sample from each car. 

Coal handlers can remove several 
shovels of coal (taken at random from 
the coal car), which are put on a clean 
board and thoroughly mixed. From this, 
a fairly good sample may be obtained 
and the remainder put back on the coal 

* pile. 

The coal-sampling system shown in 
sketch Sept Q-1 will do the job. If AAT’s 
proposed sampler is not to be used con- 
tinuously I suggest a hoist or pivot to 
move the entire mechanism out of the 
path of the coal flowing to the main 
hopper. 

Brooklyn, N. Y. A J Wenic 
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> TEN YEARS AGO one-man plants were 
making up to 20 or 25 tons of ice a 
day; now they can produce 40, 50 or 
even 60 tons. 

The operator is both engineer and 
tank man. He depends on automatic 
controls to start and stop the compres- 
sors, which of course stay in service 
unattended throughout the night. In 
the plant illustrated there are two ther- 
mostats in the brine tank: The first 
stops one of the 8x8-in. machines when 
the brine reaches 12 to 14 F; the second 
instrument stops the other compressor 
at 10 to 12 F. 

Brine temperature rises to 22 F when 
ice harvesting is completed, about 2 
pm, each day. A centrifugal switch on 
the brine-agitator shaft shuts the plant 
down if propeller stops turning. A 
pressure-failure switch is in the water 
line from the condenser pump; high- 
and low-pressure cutouts further protect 
the system, and an alarm bell rings if 
anything goes wrong. A signal system, 
using lamps, can be arranged to show 
which piece of equipment is out of serv- 
ice. Time-delay relays cause the vari- 
ous motors to start in sequence without 
creating a sudden power demand. 

Ice is harvested in grids with a 3- 
motor crane that lifts from one quarter 


Semi-Automatic Plant 


By TERRY MITCHELL, ME, 
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Fig. 2—Brine thermostats, a centrifugal switch on brine agitator, cooling 
water and ammonia-pressure cutouts, and time-delay relays protect the system 


to a full row of cans at a time. It nor- 
mally takes about 15 min to complete 
one lift and return the refilled cans to 
the tank. Conveyors or slides feed the 
ice into the scoring machine, which 


Fig. 1—Automatic controls operated by brine temperature can be depended upon 
to start and stop the compressors, which operate unattended during the night 
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has its own automatic controls and han- 
dles the blocks singly. The operator 
has time to attend to the ice cores, run 
the water softener and filter, and keep 
the equipment in adjustment; in small 
plants he may sell ice in addition to stor: 
ing it. 

In designing such a system one mus! 
be sure the water is suitable or can be 
treated so that the ice does not crack 
under the changing temperatures. From 
12 to 14, or more, cans of 300-Ib size 
may be required per ton. Proper con- 
veying equipment, tied-in with the scor- 
ing machine’s operation, is important 
with whole-row lift. 

If power supply fails at night, white 
ice may form: Generally this can be 
sold as crushed ice or for icing railwa) 
cars. However, with low-pressure ai! 
and central drop tubes in the can: 
power shutdowns of 20 or 30 min de 
not injure the ice too much. Where all: 
white ice is wanted, it can be frozen 
in narrow cans in 24 hr and a large vol 
ume produced at low cost, with similar 
equipment and one-man operation. Thu: 
automatic devices fit into any plat. 
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Autom?” 
of Machines 


With Cutler-Hammer Magnetic Clutches in or on » ous types of drives and machines against mechani- 


your machines or equipment... engaging or dis- 
engaging at the touch of a button or by means of 
alimit switch, photoelectric cell or other device... 
you gain many advantages, and further degrees 
of automatic operation. 


‘ You can have automatic sequence of motions, 
the starting and stopping of parts of a cycle on 
automatic machines of many types. 


You can have smooth, safe, swift, automatic en- 
gagement of the load where synchronous motors 
are used, after the motor is brought up to full speed. 


You can accelerate and lock into synchronism 
the various sections of a machine... guard vari- 
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cal injury from jams and shocks... use C-H Mag- 
netic Clutches as safety disconnect devices when 
brakes are suddenly set on high inertia drives. 


There is a broad field of machine design ad- 
vance awaiting your investigation of C-H Mag- 
netic Clutches available in sizes from 7 inches to 78 
inches in diameter. Write to Cutler-Hammer spe- 
cialists today. CUTLER-HAMMER, Inc., 1358 St. Paul 
Ave., Milwaukee 1, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ont. 


CUTLER-HAMMER 
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Ninth in a monthly series by Igor J 
Karassik and Roy Carter, Worthing- 
ton application engineers. These two 
experts on centrifugal pumps have se- 
lected questions and answers that give 
a broad, practical understanding of the 
pumps, their construction, operation, 
characteristics, troubles and remedies. 


Q 1- How is the head on a centrifugal 
pump generally expressed? 

\-The head on a centrifugal pump 
is generally stated in feet of liquid 
pumped. 

QO 2- Why is head expressed in feet ot 
liquid pumped? 

\--Head is then always the same. 
irrespective of the liquid pumped. For 
example, in a given system a pump 
that develops 100-it total head (43.3 
psi) when handling cold water also 
develops 100-ft total head when pump- 
ing 1.2 specifie-gravity brine or 0.8- 
specific gravity light oil. When pump- 
ing brine the head developed equals 
100 x «1.2 + #231 = 519 psi. 
whereas for light oil the head equals 
100 « 0.8 =- 2.31 = 34.6 psi. However. 
when the heads are measured in feet 


of the liquid pumped they are the same. 
In other words, a pump that has been 
discharging cold water into a_ tank 
against 100-ft head, can be expected to 
discharge the same quantity of brine 
into the same tank. 

Q 3—Will a change in the specific grav- 
ity of a liquid affect the power required 
to drive the pump? 

A—Yes, power to drive the pump 
varies as the specific gravity. If power 
input toa pump is 10 hp when handling 
cold) water it increases to 10 xX 1.2 

12 hp when pumping 1.2-specific- 
gravity brine, other conditions remain- 
ing the same. 

Q 4--How is pressure expressed in 
pounds per square inch (psi) converted 
to feet head of the liquid pumped? 

\ —~A column of water about 2.31 ft 
high produces a pressure of 1 psi at 
it» hase. Thus, when cold-water pres- 
sure is expressed in psi, multiplying 
this value by 2.31 gives the head in 
fect of water. For example. a pre-- 
sure gage indicates 45 psi, when con- 
nected to a centrifugal pump’s dis- 
charge nozzle. This pressure is equiva- 
lent to 45 x 2.31 = 104 ft head. This 
is not the total head developed by the 


> es 


9—Head and Head Measurements: Part il 


pump because velocity head, suction and 
other conditions must be taken into 
account. If the liquid pumped is other 
than cold water, its specific gravity 
must be considered. In the case of 1.2. 
specific-gravity brine the conversion unit 
becomes 2.31 — 1.2 = 1.93. 

Fig. 1 shows the relation between 100 
psi and feet head of water, brine and 
gasoline. On the left, 100-psi water 
pressure is equivalent to a column 1() 
x 2.31 = 231 ft high. Having a spe- 
cific gravity of 1.2, the brine needs a 
column of only 231 — 1.2 = 193 fi 
high to equal 100 psi. Gasoline of a 
specific gravity of 0.75 requires 23] 
+ 0.75 = 308 ft column to equal 10) 
psi. 

Q 5—What is field pumping head’ 

A—For deepwell-turbine and other 
submerged pumps it is the distance in 
feet from water level in the well when 
pumping to the center line of the dis- 
charge pressure gage just beyond thie 
discharge elbow, plus the gage reading. 
It is standard practice with deepwell 
pumps to charge suction connection and 
strainer losses against the pump be- 
cause these cannot be readily deter- 
mined in the field. Also. velocity head 
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Fig. 1—Relation between 100 psi and feet head of water 
brine and gasoline. Fig. 2—The curves show vapor pressure, 


specific gravity and temperature relations for water over 4 
pressure range from zero to above atmospheric value 
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Clinton Woolen Manufacturing Co., at Clinton, Mich., 
knows the importance of using good steam traps. If a 
trap on one of their large carbonizers stopped operat- 
ing, $1,000.00 worth of fine woolen material could 
be ruined before the fact were discovered. 


With so much at stake, it was natural to standardize on 
Yarway Impulse Steam Traps... 50 are already in 
use, 22 more on order! 


In other industries, too, Yarways are the leading wap 
choice. Already more than 400,000 have been sold. 
Here’s why— 


With Yarways, equipment gets hotter, sooner... and 
stays hot. Continuous discharge on heavy loads gets it 
hot—intermittent discharge on light loads keeps it 
hot, maintaining peak efficiency. 


_ Yarways have only one moving part, a small heat- 
treated, stainless steel valve. They take little space, can 
be installed anywhere. Frequently new Yarways cost 
less than repairing old type traps. 


See your local Mill Supply Dealer, or write for Bul- 
letin T-1739. 

YARNALL-WARING COMPANY 

100 Mermaid Ave., Phila. 18, Pa. 


i R LO 


describe their interesting design and application in the new 
30-minute color and sound motion picture There Is An Engi- 
neering Reason.” Free for group showings. Write for details. 


YAR WAY IMPULSE STEAM TRAP : 
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PU M QsA Continued 


is not included in the discharge head 
value. 

6-—-llow do suction conditions affect 
pump design? 

A—To cause liquid flow into a cen- 
trifugal pump’s impeller outside 
source of pressure must be provided. 
This may be static head, as when the 
suction-source level is above the pump’s 
center line, atmospheric pressure when 
the suction source is below the pump’s 
center line, or both. When the net ab- 
solute pressure above the liquid’s vapor 
pressure is small, the pump’s suction 
walter passages must be comparatively 
large to keep the velocities in them 
down to a low value. If this is not done 
the absolute pressure at the impeller’s 
suction eye may drop below the vapor 
pressure and the pumped liquid will 
flash into vapor, preventing further 
pumping. Where abnormal suction con- 
ditions exist, an oversized or special 
pump is generally required, which costs 
more and has lower speed and efliciency 
than a pump of equal capacity and head 
for normal suction conditions. 

Q 7—What is vapor pressure? 

A—Vapor pressure of a liquid at a 
given temperature is that pressure at 
which it flashes into vapor if heat is 
added to the liquid or, conversely, that 
pressure at which vapor at a given 
temperature condenses to liquid if heat 
is subtracted. For instance, if a closed 
vessel from which all air has been ex- 
hausted is partly filled with water, part 
of it flashes into vapor and occupies the 
space not filled with liquid. The result- 
ing pressure in the vessel after the 
water ceases to vaporize is the vapor 
pressure for water at that temperature, 
and is the pressure at which water at 
that temperature boils if heat is added. 
QO 8——What is the vapor pressure of 
water at 212 F expressed in feet of 
water? 

A—Since the vapor pressure of water 
at 212 F is 14.7 psia (standard baro- 
metric pressure at sea level) , the equiva- 
lent head in feet of 62 F water is 14.7 
x 2.31 = 33.9 ft. Specific gravity of 
water at 212 F is 0.959, Fig. 2. Then 
water at this temperature has a vapor 
pressure of 33.9 -- 0.959 = 35.4 ft of 
212 F water. 

When figuring pump heads care must 
be taken to convert pressures to feet 
of liquid at the pumping temperature 
and not use conversion factors apply- 
ing to other temperatures. Fig. 2 gives 
the vapor, pressure, specific gravity and 
temperature relations for water from 
zero absolute pressure to above atmos- 
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Fig. 3—Curves show how, when suction lift against which a centrifugal pump 
operates exceeds a given value, both capacity and efficiency fall below normal 


pheric and for a temperature range 
from 30 to 220 F. 

What is cavitation? 

\ -Cavitation describes a cycle of phe- 
nomena that occurs in flowing liquid 
because the pressure falls below the 
vapor pressure of the liquid. When this 
vccurs liquid vapors are released in the 
low-pressure area and a bubble or bub- 
bles form. If this happens at the inlet 
to a centrifugal pump the bubbles are 
carried into the impeller to a region 
of high pressure where they suddenly 
collapse. Formation of these bubbles 
in a low-pressure area, and later their 
sudden collapse in a high-pressure re- 
gion, is called cavitation. Erroneously 
the word is frequently used to desig- 
nate the effects of cavitation rather than 
the phenomena itself. 

Q 10—-In what form does cavitation 
manifest itself in a centrifugal pump? 

A—Usual symptoms are noise and 
vibration in the pump, a drop in head 
and capacity with a decrease in efh- 
ciency, accompanied by pitting and cor- 
rosion of the impeller vanes. The pit- 
ting is a physical effect, which is pro- 
duced by the tremendous localized com- 
pression stresses caused by collapse of 
the bubbles. Corrosion follows the 
liberation of oxygen and other gases 
originally in solution in the liquid. 

Q 11—What is NPSH? 

A—NPSH is an abbreviation of net 
positive suction head, which is the suc- 
tion head (the gage pressure in feet 
taken at the suction flange of the pump 
and corrected to the latter’s center line 
plus velocity head) minus the gage 
vapor pressure of the liquid at pumping 
temperature. Measure both the suction 
head and vapor pressure in feet of 
liquid pumped, either in gage- or ab- 


solute-pressure units. Vapor pressure 
of 62-F water at sea level is 0.6 ft of 
water. Then, a pump handling 62 
water at sea level with zero-feet total 
suction head has a NPSH of 33.9 - 
0.6 = 33.3 ft, while one operating with 
a 15-ft. total suction lift has a NPSH 
of 33.9 — 0.6 — 15 = 18.3 ft. 

It is necessary to differentiate be 
tween available and required NPSH. 
The available NPSH is a characteristic 
of the system in which the pump works 
and is the difference between existing 
absolute suction head and vapor pres 
sure at prevailing temperature. The 
required NPSH is a function of pum 
design and represents the minimum re. 
quired margin between suction head 
and vapor pressure at a given capacity. 

Both available and required NPSH 
vary with capacity. With a given stati 
pressure or elevation difference on the 
suction side of a centrifugal pump, the 
available NPSH is reduced with it 
creasing capacity by the increase it 
friction losses in the suction piping 
On the other hand, the required NPSi. 
being a function of velocities in the 
pump’s suction passages and at the im 
peller’s inlet, increases about as tht 
square of capacity. 
Q 12—Why can a centrifugal pum 
operate with a higher suction lift whe 
its capacity is reduced, as by throttling 
the discharge? 

A—The pump can do this becav% 
with reduced capacity less NPSH 5 
required to cause flow into the impellet 
With atmospheric pressure on the sv 
tion supply, reduction in NPSH & 
quired by the pump means that 
greater portion of atmospheric pressu 
can be utilized to lift the liquid to ® 

(Continued on page 142) 
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racit. While ring-oiled bearings are usually con- _—_ Bearing-temperatures dropped, and ihrow-off 

NPSH sidered a routine matter, here is a case from of oil was reduced to a minimum. The com- 

a the Sun industrial files that demonstratesthe pany now uses Solnus Oil for all ring-oiled, 
need for the right oil in the right place— _ electric motors. 


ip, the 
simp] lications. 
th i Sn ae In plant after plant, Sun Engineers and Sun 
lubricants have helped to avoid shutdowns, 


Lowers Bearing-Temperature on Generator, Ends Oil-Throw, Averts Costly Shutdown 
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coils. 
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THE VALUE OF A FRACTION remains un- 
changed when numerator and denomin- 
ator are multiplied or divided by the 
same number. Thus 3/7 = 6/14 = 
9/21, ete, and 12/48 = 4/16 = 2/8 = 
1/4. 

Several fractions having the same 
denominator can be added and_ sub- 
tracted by merely adding or subtracting 
their numerators. The original denom- 
inator remains unchanged, thus: 


4/17 + 3/17 — 2/17 = 5/17 


To turn 57/8 (called a mixed num- 
ber) into a simple fraction, multiply 
the 5 by the 8 to get 40. This figure 40 
plus 7 is 47, and the final fraction is 
17/8. Actually this comes from the two 
rules already stated, thus: 


57/8 =§ + 7/8 = 5/1 + 
7/8 = 06/8 4-7/8 17 8 
Working this simple sum shows the 
trick in adding fractions. Change the 
fractions, without changing their values. 
until all have the same denominator. 
Then add by the rule already given. 


Example: 


7/2 45/12 + 7/16 + 7/5 + 4/15 =? 


The common denominator chosen 
must be one into which any of the in- 
dividual denominators will divide 
evenly. The most obvious number to 
use would be 2x12xl6x5x15 = 28800. 
This will work out all right. but the 
nuniber is needlessly large and clumsy, 
so it is worth looking for the smallest 
number that is divisible by all the sepa- 
rate denominators. the number com- 
monly called the Jeast common de- 
nominator (led). 

The first step is to factor each de- 
nominator, in the following way: 


2=2 
2W=2X2x3 
6=2xX2x2x2 
5 =5 

18 =3X5 


Looking at these figures, it is clear 
that the least common denominator 
must be a number that can be divided 
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@-—How to Handle Fractions 


by any of the existing denominators. 
This means that it must contain each 
factor the largest number of times that 
factor occurs in any of the individual 
denominators. 

For example, 2 must appear as a fac- 
tor at least four times because it ap- 
pears four times in 16. The factors 3 
and 5 never appear more than once each 
in any single denominator, so the least 
common denominator will contain one 
3 and one 5. Then the led is: 


2X2K2X2X3XK5 = 200. 


Next step, for each fraction is to 
multiply numerator and denominator 
by a number that will make the de- 
nominator 240. Then: 


7/2 =7/2 X 120/120 = 810/240 
5/12 = 5/12 X 20/20 = 100/240 
7/16 =7/16X 15/15 = 105/240 
7/5 =7/5 XK 48/48 = 336/240 
4/15 =4/15 X 16/16 = 64/240 


Add the numerators: 

840 + 100 + 105 + 336 + 64 = 1445 

The sum of the fractions is: 
1445/2140 = 6 5/240 = 6 1/48 


It frequently happens that fractions 
and decimals must be added. Sometimes 
the decimals can be conveniently con- 
verted into fractions as a preliminary 
to this addition. Generally it is more 
convenient to convert the fractions into 
decimals. 

In doing this the computer must face 
the fact that many common fractions 
cannot be converted exactly into deci- 
mals. In engineering this is no real ob- 
jection, because exact solutions of ac- 
tual problems are neither necessary nor 
possible. One reason is that formulas 
are oversimplified and imperfect. More 
important, the measurements supplying 
the data are always more or less in 
error. It will always be impossible to 
get exact measurements. 

Therefore when fractions are con- 
verted into decimals for addition to 
other decimals, the computer must 
make up his mind what degree of ac- 


pr PHIL SWAIN GIVES HELPFUL? HINTS TO EVERYDAY 
USERS OF NUMBERS AND HOMESPUN MATHEMATICS 


curacy is needed and justified by the 
data. From this he establishes the num. 
ber of decimal places. Find value of: 


1.326" + 7/16” + 25/8” + 5/6" + 4/7’ 


Here it is known, say, that accuracy 
beyond the hundredth part of an inch 
is neither possible nor needed. Compu. 
tations, however, will be carried one 
place farther, to the thousandth of an 
inch, to avoid piling up errors. Then: 


1.326 
0.438 
2.625 
0.833 
0.571 


5.793 

Multiplying and dividing fractions is 
easier than adding or subtracting. To 
multiply, multiply numerators to get 
numerator of the product and multiply 
denominators to get denominator of the 
product. To divide, invert the diviso: 
and multiply. Thus: 


3/7 X 4/9 = 
7/16 + 3/10 = 


12/63 = 4/21 
iy X 10/3 = 70/48 = 
35/24 


Next work out a problem combining 
several multiplications and division: 
and involving both decimals and com- 
mon fractions: 


24.6 + 17/64 + 0.026 X 24/33 + 53/2 


First convert all mixed numbers to 
simple fractions and all decimal frac 
tions to common fractions, thus: 


246/10 + 17/64 + 26/1000 X 24/33 + 
53/12 


Next invert for division: 


2416/10 X 64/17 K 1000/26 XK 24/33 x 
12/53 


This equals 


246 X 64 1000 24 X 12 
10 X 17 X 26 X 33 X 53 


Which cancels down to 


246 X 64 X 100 X 24 x 2 
17 X 13 X I X 53 


To save labor decide at this poitt 
how many significant figures are justi 
fied. Let’s say it is four significant fig 
ures in the intermediate steps. Then: 
the fraction reduces to 586.5, in which 
the first three digits are dependable. 
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HOW EDWARD Solued THE SPECIAL 
PROBLEMS OF BLOW-OFF VALVE SERVICE 


Two ever-present 

put unusual strain on STEAM 


blow-off valves. They 
are, (1) abrasive ac- 
tion of grit, scale and 
sediment blown through the valve, (2) expand- 
ing and contracting of valve parts caused by 
wide and repeated variations in temperature. Qi | 
The chart shows temperature variation in a typical ON T | 

3 


1um- 


racy 
inch 
mpu- 


blow-off valve installation. Line A indicates temperature | 
constancy of valves operating in steam lines. Line B shows a 
temperature fluctuations in blow-off valve operation from HOURS 

boiler room to saturated steam temperature in a matter of ( BLOWDOWN PERIOD )< BLOWDOWN PERIOD >< BLOWDOWN PERIOD > 
seconds, followed by long periods of cooling until the 

next blow-down period. 


f an 678 2 345676 234 


hen: 


Edward attacked 
the two-fold problem in 
two ways. First, new 
techniques were devel- 
oped for hardfacing 
seats, disks and other 
parts which get the greatest wear, and new 
heat treating equipment was designed for non- 
scaling heat treatment of parts after finish 
machining. Second, dies and patterns were 
designed to equalize metal sections so that 
distortion in heating and cooling was controlled 
and a valve closed tight under high boiler tem- 
perature would still be tight after cooling. 
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Designed specif 
ically for boiler blow- 
down conditions, to- 
day's Edward blow-off 
valves fit any installa- 
tion requirement, need 
almost no maintenance attention. Globe stop 
type principle is retained for tight seating, less 
packing wear, and easier repacking. Bulky or 
irregular metal sections that cause distortion 
of working parts in frequent heating and cool- 
ing are eliminated. Internal parts are few, | ey 
hence there is less clogging, erosion, adjust- 
ment or replacement. These and other design Edward blow-off valves come in straightway or angle 
advantages are outlined in detail in the new designs, flanged or socket welding ends, for service from 
Edward Blow-Off Valve Catalog, No. 12-D. 150 to 1500 lb sp. 

Write for your copy. 
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EDWARD Sieel V ALV E s COWARD vat MFG. CO. INC. 
look ta Edward for the Beat ix New Steel Value Developments. 
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> Most important REASONS for lubri- 
cating wire rope are to seal in the in- 
ternal lubricant applied during manu- 
facture and to protect the rope against 
friction, abrasion and corrosion. Be 
sure new rope has been internally lu- 
bricated because external applications 
cannot reach inside wires. 

Allowing rope to corrode lowers its 


(1) tensile strength (2) resistance to 
fracture from bending (3) resistance to 
shock loading. When rope is exposed 
to the weather or other harmful condi- 
tions, lubrication consists of: (1) ap- 
plying a good light oil that penetrates 
hetween strands (2) adding a protec- 
tive covering of tenacious material that 
stays plastic during exposure to weather. 


LU BRICATE WIRE 
ROPE EFFECTIVELY 


But before lubricating a rope remove 
the old protective coating and adhering 
dirt with compressed air or super. 
heated steam, or by wire brushing; then 
dry it. Keep rope under tension while 
cleaning but remove the tension when 
applying lubricant. Heat both coatings 
according to manufacturer’s instrue- 
tions.—Courtesy of Macwhyte Company. 


Canvas 
be/ti 


A wood trough containing three 
1 sheaves does a good job. Run the 
rope over the first sheave, under the 
second and over the third. Hold a rag 
at the outgoing end to wipe off excess 
lubricant and prevent it flying off. 


2 Two wood blocks bolted together 
with the center drilled out make a 
good applicator for vertical ropes. 
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Tack to the bottom a wiper of canvas 
belting or several layers of canvas 
backed by a wood support. Keep the 
container filled with lubricant while 
rope passes through. Replace wiper 
when it becomes so worn that excess 
lubricant adheres to the rope. 


3 An easy and effective way to 
apply lubricant is to paint it on 


with a brush. Similarly, a piece of 
cloth or sheepskin can be dipped io 
the compound and used to swab it om 


4 Many mechanics prefer to apply 

the lubricant by hand with leather 
gloves so that it can be squeezed in 
between the strands. This method is 
especially good with nonflowing com 
pound, not heated before applicatio™ 
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Appreciates Help 
From Other Readers 


IN Juny. 1944, you published answers 
tu my request for information on meth- 
ods of correcting unequal water levels 
in the drums of a 3-drum boiler with 
waterwalls (Reader's Problems, May, 
1944). 

The trouble | experienced was always 
present in these boilers, water in the 
middle drum frequently being out of 
sight. On taking over the plant | felt 
the situation should be corrected —hence 
my call for help to Power readers. 

As a matter of interest to those who 
studied this problem, it was rectified by 
cutting out two downcomer tubes from 
the middle drum, fitting the resulting 
‘holes with key caps, and adding an ad- 
downcomer tube to each of the 
side drums. 

On recent tests there has never been 
less than a half glass of water in the 
center drum. Prior to this change we 
could not even see water inthe middle 
drum at anything over 150°) rating. 

My thanks to Power and its readers 
for help in correcting this situation. 

Colbeau, Can. R A Lane 


Why Does This Trick 
With Numbers Work? 


I HAVE FOLLOWED with interest your 
Math Tips and other articles in Powen. 
Perhaps some of your readers will be 
interested in the following math stunt. 
a rather remarkable trick with numbers. 

Perpetrator of this beautiful exercise 
is presumably some smart lowbrow whe 
can’t multiply or divide by any number 
except 2. He knows how to double num- 
bers, how to cut them in half and how 
to add. That’s all. Yet he can get the 
product of any two numbers. Just try 
his mathematical skill on 67x 489. 
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He writes down the 67 to head one 
column and the 489 to head another. 
Next, he starts halving the numbers in 
the first columa and doubling in the 
second. Right off he runs into a snag 
hecause half of 67 is 33%. and he 
doesn’t understand fractions. He dodges 
this difficulty by just writing 33, the 
next lowest number. He does this every 
time he runs into a fraction, stepping 
when he reaches 1 in the first column, 
like this: 


Halve this column Double this column 


67 489 
33 978 
16 1956 
8 3812 
| 7824 
2 15648 
1 31296 


At this point our morenic friend had 
intended to add all the figures in the 
right column, but it looked like a lot of 
work, and anyway he didn't like even 
numbers. So he decided to cross out all 
the numbers in the second column op- 
posite even numbers in the first column. 
Then he got the following 3 numbers: 

489 
978 
31296 


Sum of the 3 numbers is: 32763 


This type of installation is recommended 


Therefore, he concluded that 67 x 489 
=32763. And he was right. Also, the 
method works for other combinations, 

I am not offering this as a practica| 
way to multiply but I am mighty curioy 
to know why this nonsense gives th 
right answer. 


Los Angeles, Cali}. 


O J Benston 


Use a Transfer Pump 
For Feedwater Heater 


THE SKETCH shows how to use a trans. 
fer pump to supply the feedwater heate; 
with water from the surge tank (Read. 
ers Problems, July. 1945, Power.) 


where there is not sufficient headroom 
to provide gravity flow from surge tank 
to heater. suggest that the transle: 
pump be a reciprocating unit, equipped 
with an excess-pressure governor. This 
provides a flow of water to the heater 
at the same rate that it is being fed t 
the boiler. 

A number of feedwater heaters an 
surge tanks have been installed in such 
a way that there is only 15 to 20 in. be 
tween top of heater and bottom of surg 
tank. With this instailation it is neces 
sary that tank and heater be equippei 
with a steam equalizing line to make tlie 

(Continued on page 146) 
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“Heliflow” Coolers and Heat- 
ers are made in a range of 
sizes. From left to right is 
shown a progression from 
smallest to largest unit. View 
at right shows coils of Ana- 
conda Copper Tubes being in- 
stalled in Heliflow casing. 


CCORDING to the Graham Manufacturing 

Company, Inc., New York, these “Heliflow” 
Coolers and Heaters possess an exceptionally high 
rate of heat transfer, are unusually compact, easy to 
clean, and are designed with a minimum number 


of joints. perature, or other conditions demand extra strength ; 

They have an extremely wide range of applica- or resistance to specific corrosive agents, copper- b 

tion, including such uses as lube oil coolers, boiler _ base alloy tubes are employed. a 
and evaporator blow-down heat exchangers, feed Anaconda Condenser and Heat Exchanger Tubes 


water and water supply heaters, fuel oil heaters, in copper and 10 different copper alloys are avail- 
and similar uses for which their capacity range of able for heat transfer requirements. Manufacturers 
1/2 to 60 sq. ft. renders them suitable. and users of such equipment are invited to utilize 

For most applications, “Heliflow’ units are the metallurgical knowledge and practical expe- 
equipped with coils fabricated from Anaconda _ rience of our Technical Department. For detailed 
Copper Tubes. Where extremes of pressure, tem- _ information, write for Publication B-2. om 


Buy Victory Bonds—Help Assure World Peace 


THE AMERICAN BRASS COMPANY -—General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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IN PLANT 


EQUIPMENT 


Rotary Pump 


STANDARD FOOT-MOUNTED rotary pump han- 
dles thin liquids and water up to 500 psi 
and viscous liquids and oils to 1000 psi. 
Low-capacity high-pressure pump operates 


on vacuums as high as 27 in. with constant 
flow regardless of pressure. Designed so 
that impellers are changeable to handle 
capacities from 60 to 480 gal per hr, this 
pump has direct drive from standard speed 
motor, 1200 to 1800 rpm. 

Mechanical seals are furnished normal- 
ly but conventional packing may be had. 
Standard models have (1) standard bronze 
sleeve bearings (2) ball bearings through- 
out or (3) ball bearings and bypass with 
pressure relief valves. Bearings support 
either vertical or horizontal mountings. 
Bump Pump Co, La Crosse, Wis. 


Direct-Fired Heaters 


RANGING IN CAPACITIES of 75,000- to 2,000,- 
000-Biu output per hr, direct-fired heaters 
are available for oil, gas and coal. Units, 
completely self-contained, are made en- 
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tirely of steel. They are equipped with full- 
automatic control systems and lend them- 
selves to a wide variety of installations, 
either for air distribution direct through 
rotatable diffusers or through ducts. 

Filters may be applied without special 
transformation requiring additional floor 
space. Lower resistance through heater is 
said to provide quieter fan operation and 
lower motor hp. Tubes may be cleaned 
while standing on floor. Each heater has an 
independent V-belt-driven induced-draft 
fan and self-contained, automatic, thermo- 
statically controlled humidification. Her- 
bert H Davis Co, Cicero, Ill. 


Vertical Motor 


Ratep at 40-C rise continuous duty with a 
15% service factor, vertical dripproof motor 
is for operation from 60- or 50-cycle 3- or 
2-phase circuits at all standard voltages. 
At present a NEMA “B” flange, mounting 
up to and including the “284” frame, and 
a NEMA “C” face, mounting up to and 
including the “326” frame, are available. 

All ventilating openings are shielded 
against entrance of dripping liquids and 
falling particles. Oversized ball bearings 
carry thrust in addition to the rotor. A new 
recessed junction box, which provides 
ample room for making electrical connec- 
tions, is employed in the motor’s design. 
The Alucast rotor, with bars, fans and 
end rings cast in one operation from 
aluminum alloys, is used. Other features 
include: heavy cast-frame construction and 
coils protected with Vinylastic insulation. 
Crocker-Wheeler Div, Joshua Hendy 
Iron Works, Ampere, N. J. 


Steam Trap 


BALL-FLOAT STEAM TRAP, of rugged yet 
lightweight construction, removes conden- 
sation from small units. This 10-lb trap 
has a large capacity and powerful valve 
leverage. It is equipped with a test valve, 
which serves as capacity gage or trouble 
indicator in the system. In addition, a 
built-in air vent removes any air accu. 
mulation. Maintenance is reputed to be 
light. Swendeman, Inc, 171 Camden 
St, Boston 18, Mass. 


Selenium Rectifiers 


ALUMINUM Is USED in place of iron or simi- 
lar metals in line of selenium rectifiers, 
This assures reduced weight, elficient heat 
dissipation and increased margin of pro 
tection beyond normal plate rating. Units 
are sealed hermetically. 

This rectifier line embraces a wide range 
of units—-from 25 ma up to capacities of 
hundreds of amperes. They serve for bat- 
tery charging, relay circuits, welding, elec- 
troplating, magnetic devices, telephony and 
railway signaling, etc. Radio Receptor 


Co, 251 W 19th St, New York, N. Y. 


Iasulation Tester 


Move 799 INSULATION TESTER is a sensitive 
direct-reading insulation-measuring devité 
for applications where high-testing pote 
tials are not desired. It provides a sing? 
range for readings from 0.1 to 10,00 
megohms, with the 10.000 mark at 8% of 
the scale length, thus providing g 
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DEPEND ON CRANE... WHEN IT’S 
PIPING EQUIPMENT YOU NEED 


et 
n- 
= ONE SOURCE OF SUPPLY «¢ ONE RESPONSIBILITY FOR ALL PARTS e ONE STANDARD OF QUALITY : 
le § To keep piping at its best, to simplify 4 
[and speed up deferred replacements— 
be § call on the Crane line. You choose | 
en § (rom the world’s greatest selection of - 
piping materials—in brass, iron and . a 
steel. One source—your Crane = 
Branch or Wholesaler—supplies on & 
one order all your requirements. Every 4 
part is uniform in quality, backed bya q 
single responsibility. Your whole task ; 
from ordering of parts to installing 4 
them is simplified—and at the same ‘i 
time you are benefiting by Crane Co.’s 
90-year leadership in the field of pip- 
ing materials. Below is an example of 
Crane complete lines—in Standard 
Iron Body Wedge Gate Valves. 
imi- 
iers, 
heat 
pro- 
|nits 
ange 
s ol 
bat- 
elec- 
and 
ptor 
. ¥. 
SERVICE RECOMMENDATIONS: Crane Standard Iron Body Wedge Gate 
Valves with Brass trim are recommended for steam, water or oil lines; 
all-iron valves for oil, gas or fluids that corrode brass but not iron. 
Made in O.S.&Y. and Non-rising Stem patterns. 
Working Pressures 2 
Screwed or flanged end valves Hub end valves / 
Size of Valve Saturated Cold water, oil or Cold water or gas, 
Steam gas, non-shock non-shock 
2 to 12 in. 125 pounds 200 pounds 200 pounds 
14 & 16 in. 125 pounds 150 pounds 150 pounds 
18 to 24 in. . 150 pounds 150 pounds 
*For steam lines larger than 16-in., Crane 150 pound Cast Steel Gate Valves are recommended. 
(For sizes under 2 in., use Crane Clamp Gate Valves.) 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. * Branches and Wholesalers Serving All Industrial Areas 
sitive 
device 
poten & 
sin VALVES - FITTINGS - PIPE 
10, 
of 
2 PLUMBING - HEATING - PUMPS 
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EQUIPMENT Continued 


readability. Circuit has a test potential of 
less than 50-v de. An electrical guard cir- 
cuit is provided for elimination of surface 
leakages when testing cables. 

Size of tester is 53x3}x4j in. All exposed 
metal parts are insulated for operator's 
protection. A “press-to-read” switch auto- 
matically disconnects battery circuit when 
not in use. Ferrules in panel permit attach- 
ment to lineman’s belt or shoulder strap. 
Weston Electrical Instrument Corp, 
617 Frelinghuysen Ave, Newark 5, 
New Jersey. 


Water Analysis Kit 


WATER-TESTING MATERIAL is compactly ar- 
ranged in Testmaster Junior, a simplified 
water-analysis cabinet. Hardness, alkalinity 
to phenolphthalein and methyl orange and 
chloride determinations are the factors for 


which reagents and apparatus are sup- 
plied. Extensions for phosphate and pH 


tests are possible so that all normal water 
control tests except dissolved oxygen can 
be made within the cabinet. TruTest 
Laboratories, Inc, 261-263 S 3rd St, 
Philadelphia 6, Pa. 


Voltage Dividers 


AVAILABLE IN RATINGS for 15.000- 35,000- or 
50,000-vy peak impulse levels, capacitance 
voltage dividers consist of a high-voltage 
ceramic bushing, which constitutes a low 
value of capacitance, in series with one or 
more standard, molded Lectrofilm capaci- 


tors, assembled in a hermetically sealed 
tank. Each divider may be obtained with 
two independent voltage ratios of any de- 
sired value, for simultaneous impulse meas- 
urement and wave-form observation. 
Connected to a high-potential high-fre- 
quency circuit, the capacitance voltage di- 
viders provide one or two step-down ratios, 
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reducing voltage to a suitably low value for 
connection to a voltage-measuring device, 
an oscilloscope, or both. For oscilloscopic 
observation, the new dividers accurately 
reproduce any high-voltage high-frequency 
wave forms at low-voltage levels. 

Unit can be supplied with either micro- 
phone cable leads, having suitable screw-in 
terminals, or with connectors for attach- 
ment of coaxial cable. General Electric 
Co, Schenectady 5, N. Y. 


Flange Jacks 


STURDY ONE-PIECE FORGED-STEEL TOOL re- 
places gaskets while on the line. These 
flange-jacks provide a safe method of open- 
ing flanges and holding them in align- 
ment. Standard-size tool handles 2- te 
20-in. flanges. 

Straddling the joint are two jacks, each 
with the jack jaws placed in bolt holes 
180 deg opposite. Jackscrews are tight- 
ened and remaining bolts are removed. 
Further tightening of the jackserews, by 
equal turns on each one, opens the joint 
evenly and allows removal and replace- 
ment of the gasket. T G Persson Co, 
224 Glenwood Ave. Bloomfield, N. J. 


Shaft Seals 


Jev SHAFT SEALS, heat-resistant and non- 
corrosive seals for horizontal-centrifugal- 
pumping units, draws pressure from the 
high point and directs it back into the low- 
pressure area of the pump with sufficient 
force to seal off internal pressures. The 
liquid flows through (1) liquid box, inward 
past (2) orifice plate and back into the 
pump. Shaft sleeve (3) turns with shaft. 
jut is not in contact with orifice plate so 
there is no point of wear. 

Diaphragm (4) provides a_ leakproof 
seal while pump is not in operation, being 
pressed outward. by pressure within pump, 
against shoulder of shaft sleeve. There is 
no contact while pump is turning, only 
momentarily when pump is actually start- 
ing or stopping. Seals are in both bronze 
and stainless steel. They come in sizes for 
all pumps having l-in. shafts and larger. 
Jet Shaft Seals, Inc, 1452 S San Pedro 
St. Los Angeles 15, Calif. 


Bulk-Tank Preheater 


LOWER-GRADE OILS made service. 
able with new bulk-tank preheater which 
in addition to oil, handles tar, asphalt 
and similar heavy-bodied substances. Buil: 
for steam or hot water as heating medium, 
preheater fits any size tank with manhole 
16/4 in. or larger. Cutting or drilling holes 
in manhole cover for pipes is method of 
installation. Flow accumulator assures pre- 
heating by directing liquid flow over the 
coils before it enters suction line. Coil is of 
1\4-in. standard steel pipe and the shell 
is 12-gage sheet steel. Accumulator is 16 
in. OD of steel construction, bolted in 
place. Rempe Co, 342 N Sacramento 
Blvd, Chicago 12, Ill. 


Revolving Field Generators 


SEVERAL  LARGER-SIZED ~=GENERATORS _ have 
héen added to revolving tield-generator line. 
These generators are now available in sizes 
5 through 100 kw and can be designed to 
take care of special requirements. 
Generator above is rated at 50 kw at 80% 
pf, 62.5 kva at 1200 rpm. This generator 
furnishes 127/220-v ac, 60 cycle. 4+ wire, 
but is available for standard voltages and 
frequencies. Picture shows this generator 
directly coupled to a 95-hp Cummins diesel 
engine. Kato Engrg Co. Mankato, Minn. 


Shuttle Pump 


Hyp-Ratio-Morok is a rotary, positive: 
displacement shuttle pump. Shuttle or vane 
rotates within an ellipse and slides through 
a rotor on an axis eccentric to pumps 
cylinder. Cylinder wall and rotating slid- 
ing shuttle cooperate within close toler 
ances, which substantially eliminates fluid 
slip or leakage. Pump-cylinder capacity is 
about 60% of its ellipse. Therefore, the 
pump has a capacity of 120% as a single 
revolution of shuttle empties the chamber 
(Continued on page 158) 
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There are few industrial 
plants that would knowingly 
throw away fuel, and yet 
many do just that when they 
allow engine exhaust heat to 
escape withouc making use of 
i. Maxim Heat Recovery 
Silencers utilize exhaust heat 
to produce steam or hot water 
for heating or processing op- 
erations. They combine in one 
unit effective silencing of ex- 
haust noise, spark arresting 
(where necessary) and effi- 
cient heat recovery. 


From an efficiency point of 
view, the value of using 
Maxim Heat Recovery Silen- 
ets is obvious. Engine exhaust 
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HE MAXIM SILENCER COMPANY .- 


RECOVERY 


EXHAUST OUTLET 
EXPANSION RING 
STEAM OUTLET 
Ba 
STEAM SEPARATOR 
SEPARATOR 
WATER LEVEL DRAIN 
owonc ao Must be silenced as a matter 
of good public relations. The 
use of Heat Recovery Silen- 
marca wats cers accomplishes this and, in 
son addition, produces “‘fuel-free” 
‘ ‘steam or hot water. 
ie For silencing without the heat 
——.,, recovery feature, Maxim 
met makes silencers for internal 
& combustion engine exhaust or 
aa intake, steam engine exhaust, 
ie cans air compressor intake, vacuum 
pump discharge, blower in- 
INLET take and discharge, high ve- 


Write for Bulletin 


Bulletin WH-101 is an eight 
page illustrated folder showing 
various types of heat recovery 
silencers and also practical work- 
ing hook-ups. A copy will be 


sent promptly on request, 


92 HOMESTEAD AVE., HARTFORD, CONN. 


locity steam, air or gas dis- 
charge. Engine exhaust silen- 
cers available with or without 
spark arrestor. Bulletins on 
request, 
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WER Aree... ITEMS AND APPOINTMENTS @ WASHINGTON NOTEs 


| OREIGN FIELDS 


MODERNIZATION 


FUEL CONSERVATION 


Seek Approval of 
St. Lawrence Project 


> A move to obtain Congressional ap- 
proval for the St. Lawrence Seaway 
and power project culminated recently 
in the introduction of a bipartisan bill 
approving the executive agreement on 
the matter reached in 1°41 by the U.S. 
and Canada. 

The measure, which its sponsors will 
altempt to have approved by a simple 
majority in each house rather than as a 
treaty requiring a two-thirds majority 
in the Senate. will contain provisien 
for the cession of proposed power facili- 
ties to the state of New York. 

Stricken from the agreement. as it is 
referred to in the legislation. were two 
provisions relating to navigation on the 
Great Lakes and to the installation of 
experimental facilities at Niagara Falls. 
which supporters of the project feared 
might require treaty action. Without 
them, insists Senator George D Aiken. 
Vermont Republican and spearhead of 
the St. Lawrence fight. the agreement 
does not begin to require treaty action. 

Opponents of the St. Lawrence proj- 
ect have insisted that it must be ap- 
proved as a treaty, using the require- 
ment of two-thirds majority needed for 
approval of a treaty as a weapon against 
the project. Even if this maneuver is 
blocked, there is no reason to believe 
that the project will have an easy pas- 
sage through each Senator 
Josiah Bailey. North Carolina Demo- 
erat and chairman of the powerful Sen- 
ate Commerce Committee. announced 
that his committee would have no ob- 
jection to the referral of the bill to 
the Foreign Relations Committee rather 
than to his own, as had been done 
previously. This might speed up action 
on the bill by some weeks, but if the 
Foreign Relations Committee deter- 
mines that the matter does not require 
treaty action, the bill conceivably might 
be returned to the Commerce Com- 
mittee, where it would run the risk of 
an unfavorable report. 

The bill, as introduced under spon- 
sorship of almost a dozen Senators, does 
not authorize or make appropriations. 
It merely approves the executive agree- 
ment and authorizes the President to 


house. 
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York 


facilities. 


reach an with New 


State on 


agreement 
transfer of power 
legislation would be re- 
quired for appropriating funds and ap- 
proving the New York agreement. Mean- 
while, treaty action on the two sections 
of the 1941 executive agreement, which 
were stricken from the bill, has been or- 
dered begun with Canada by the State 
Dept. 

Introduction of the bill followed an 
exchange of between Presi- 
dent Truman and Governor Thomas FE 
Dewey. of New York, regarding the 
form to be taken by the legislation. 
The President told Dewey he 


Subsequent 


messages 


was for 
the project and for transfer of its power 
to New York. but he opposed Dewey's 
position that legislation must be = se 
drawn as to include provision that New 
York get the power. As written. how- 
ever. the bill complies basically with 


Dewev's position, 


MIT Plans Laboratory 
For Gas- Turbine Study 


A gas-turbine laboratory will be es. 
tablished at Massachusetts Institute of 
Technology for graduate instruction 
and fundamental research. This was an. 
nounced by Dr Jerome C Hunsaker, 
head of the Institute’s dept of aeronay. 
tical and mechanical engineering. 

Gifts totaling $500,000 have made 
this new venture possible. The grants 
for the MIT project were made by a 
group of leading industries. all of which 
will benefit from research on gas tur 


hines. 


The gas turbine. applied with spec. 
tacular 


SUCCESS 


in jet-propelled 
craft. is considered one of the important 


iechnical developments to emerge from 
ihe As a power plant it hold: 
(Continued on page 186) 


war. 


MASSIVE TRANSFORMER COMPLETED 


The first of two giant 3-phase power transformers has been completed by General 
Electric Co for one of the generating stations of a large Eastern seaboard 
utility. Rated 60 cycle, 37,500-kva self-cooled, 50,000-kva forced-air-cooled, th 
huge unit has a high voltage of 110,000 and a low voltage of 14,000. It has 3 
radiators, 20 high-velocity cooling fans and requires 800 brazed connections 
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D President, National 
6©for your fine cooperation 


at 
\ 
( 
VA i? Ss 
\ CME % As wartime regulations, rules and 
\ ‘ restrictions are lifted, we are approaching the 
\ “Naim when Nalco services and deliveries will 
| 
\ be ¥ back to normal,” The patience of our many 
\ 
a custonters during the past emergency has been greatly 
; < appreciated by the entire Nalco organization. We 


thank you for your splendid cooperation. 
We know how vital water treatment is to American 


industry and it is our pledge to continue to serve you 
always to the best of our ability. 


NATIONAL ALUMINATE CORPORATION 


6222 W. 66th Place °¢ Chicago 38, Illinois 


Canadian inquiries should be addressed to Aluminate Chemicals, Ltd., 
555 Gastern Avenue, Goronto, Ontario 
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Continuous, Unfailing Hot Water is a “must” in 
many installations such as hotels, hospitals, apartment 
houses, and,laundries. In this layout, use of a duplicate 
tank and by-pass provides a 24-hour-a-day supply of 
hot water. Where a duplicate system is unnecessary, 
it may also be used to plan a single tank installation. 


Water Is Heated to above the highest temperature 
requirement, and is then regulated to the desired de- 


Illustrating the proved 3-pointformula | | Place valves correetly in the line. Fe 
for trouble-free, time-defying hookups ~ Use the right type valve for the service. 


Choose Jenkins Valves for lifetime economy. 


LOOK FOR THE DIAMOND MARK 


SINCE 1864 


gree by the use of a modulating valve which blends the 
hot water from the storage tank with cold water from 
the supply kines. By-passes around all automatic valves 
make maintenance and emergency repairs possible 
without a shutdown. 


A Steam Bleed-Line is included to drain the conde. 
sate from the steam circuit when operation is started, 
and may also be used in an emergency due to trap 
failure. A trap test-line is also provided. By using the 
shut-off valves and bleed-line, the trap may be removed 
for cleaning and maintenance without closing down 
the entire system. No trap by-pass is provided because 
of the possibility of leaving the line open. 


Bronze Valves are used throughout because they give 
the best service with most conditions of city water, 
Where water tests show elements destructive to bronze. 
consult the Jenkins catalog for a complete line of suit. 
able iron valves. Gate valves suggested in this layout 
are the Outside Screw and Yoke, or Traveling Spindle, 
type to indicate at a glance the position of the wedge, 


Many Types and Pressure Ranges of Jenkins valves, 
in addition to those mentioned could be used for heat 
ing tank connections, according to the nature of the 
installation. Consultation with accredited piping engi 
neers and contractors is recommended when adapting 
these suggestions to your own requirements, or when 
planning any major piping installations. 

Copies of Layout No. 5 will be furnished on request 
by Jenkins’ Engineers .. . also copies of future “Piping 
Layouts”, as they appear. Just fill out and send the 
coupon below. 


Fig. 117A, a Bronze Lift Check Valve, is used exter 
sively in this layout. It has a renewable composition 
dise, like the Fig. 106-A Globe Valves, assuring tight 
closures, economical maintenance, and long service 
life. Fig. 117A is only one of several bronze lift check 
valves in the Jenkins line, some of which may be even 
better suited to your special needs. 


OVER 600 VALVES TO CHOOSE FROM 


For any piping layout, you will rarely need a valve not 
ty | layout. yn alve 
listed in the Jenkins Catalog. To save time, to simplify 
planning, to get the advantage of Jenkins specialized 
valve-engineering experience, —select all the valves 
you need from the Jenkins line. It’s your best assurance 

of the lowest cost in the long run. 

Jenkins Bros., 80 White Street, New York 13; § 
Bridgeport, Conn.; Atlanta, Boston, Philadelphia, 
Chicago, San Francisco, Jenkins Bros., Lid., Mont- | 
real, London. 


125 TO 600 LCS. PRESSURE 


How to Plan | 
HOT WATER SUPPLY : 
HEATING TANK CONNEQLIONS 
Another in the series of basic Piping Layou® 
= 

| Bronze Lift Check Valve 
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VERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING SERVICE 
SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 


yALVE RECOMMENDATIONS 


or details —- and valves to suit varying 


conditions — see Jenkins Catalog. 


QUAN- 


ope} TITY JENKINS VALVES 


SERVICE 


Fig. 368 O.S.&Y, 


Tank Cold Water 


Br. Gate or 

a7 TS. Br. Gate | Feed Shut-Ofts 
Circulating Water 

s| 2 Same as A Shut-Offs 
Hot Water Supply 

2 A Shut-Offs 
Modulating Valve 

p| 6 Same as A By-Pass Shut-Offs 
Steam Supply Con- 

t| 4 Same as A trol Valve By-Pass 
Shut-Ofts 

| 4 Same as A Trap Shut-Offs 

¢| 2. |Fig. 106-A Br. Globe | Cold Water Feed to 

. Cold Water Feed to 
|Fig. 106-A Br. Globe Modulating Valve 
Circulating Water 

}| 2° |Fig. 106-A Br. Globe! Feed to Tank 
Hand Control By- 

«| 4. 106-A Br. Globe! Pass for Modulating 
Valve 

| 2. |Fig. 106-A Br. Globe| Combined Feed to 


Tan 


Fig. 106-A Br. Globe 


Water Drain 


Fig. 106-A Br. Globe 


Hand Control By- 
Pass for Steam Ad- 
mission Valve 


Fig. 106-A Br. Globe 


Trap Test on Steam 
Return 


Fig. 106-A Br. Globe 


Bleed on Steam Re- 
turn 


Fig. 117-A Br. Check} ¢ 


Cold Water Feed 
heck 


Fig. 117-A Br. Check 


Cold Water Feed 
Check 


Fig. 117-A Br. Check 


Cold Water Feed to 
Modulating Valve 
Check 


Fig. 117-A Br. Check 


Hot Water Feed to 
Modulating Valve 
Check 


Fig. 117-A Br. Check 


Steam Return Check 


CHECK VALVE 


PRESSURE GAGE 


THERMOMETER 


GLOBE VALVE 


ANGLE VALVE 


GATE VALVE 


HOT WATER SUPPLY HEATING TANK CONNECTIONS 


HOT WATER SUPPLY 


POCKET ay 
R 
F trap Test 


Diagram by Huxley Madeheim, C Iti 


Name 
Company 


Address 


THERMALLY CONTROLLED 


DRAIN 


COLO WATER SUPPLY 


JENKINS BROS., 80 White St., New York 13, N. Y. 


Please send me a reprint of Piping Layout No. 5, 


and future Layouts as they become available. 


| 
| < COLO WATER SUPPLY 
| | 
HOT WATER 
THERMALLY: CONTROLLED SUPPLY 
| fi & | 
TRAP TEST LZ Zz DRAIN 
ggg 
STEAM ADMISSION VALVE PRESSURE "Ya 
M RELIEF valve G 
STEAM py DRAIN Q 
=p) FREE 
2 BLOW J 
CONDENSATE 
RETURN 
Encincer, 
| 
| 
| 
| 
| 
| 
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parts of heating systems and piping or plumbing layouts. 


GATE VALVE 


Flanged Screwed Bell 


Welded Soldered 


GLOBE VALVE 


Flanged 


Welded Soldered 


_ GLOBE VALVE 


Flanged Screwed 


Welded Soldered 


GATE VALVE 


Welded 
CHECK VALVE 


Flanged Screwed 
Welded 


CHECK VALVE 


Bell 
Flanged Screwed 


& Spigot 
Welded 


STOPCOCK 
AUF 


Flanged Screwed 


& Spigot 


Welded 
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Soldered * 


Soldered 


Number 159 


Usual Symbols for Drawings—ll 


THESE ADDED SCHEMATIC SIGNS indicate usual practice in designating valves, as well as other 


FLOW-OPERATING VALVE 
els es 
Flanged Screwed 
Welded Soldered 
MOTOR-OPERATED GATE VALVE 
Flanged Welded 
Screwed 
SAFETY VALVE 


ARIF 


Flanged Screwed Bell 


& Spigot 
Welded Soldered 
QUICK-OPENING VALVE 


Flanged Screwed 
Welded Soldered 


LOCK-AND-SHIELD VALVE 


REDUCING VALVE 


DIAPHRAGM VALVE 


© POWER 


POWER'S 
SHEETS 


Basic fundamentals can be expanded 
to suit special conditions as they arise in the design of general power-service piping. 


TUBE RADIATOR 


WALL RADIATOR 


PIPE COIL 


INDIRECT RADIATOR 


THERMOSTAT 


RADIATOR TRAP 


ELEVATED TANK 
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SUPPLY DUCT 


EXHAUST DUCT 


BUTTERFLY DAMPER 
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Direct-operated COPES Flowmatic 
Regulator gives close feed-flow 
and water-level control on this 
Foster Wheeler boiler operating 
in a large alloy steel plant. 


Conversion is easy 


When reconversion widens your boiler load fluctu- 
ations, it’s easy to convert your present boiler feed 
water control from this simple-level COPES 


to the modern steam-flow type. Use your existing 
COPES Thermostat, add the moderately-priced con- 
version unit to your valve—and you'll have a depend- 
able two-element CCPES Flowmatic control. 


APER 


Many plants have made such conversions. They 
report close water level control, regardless of load or 
pressure changes, with minimum care and attention 
required by the COPES Flowmatic. For information, 
write—outlining your conditions. 


NORTHERN EQUIPMENT COMPANY 
1151 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


GET CLOSER LEVEL CONTROL WITH THE 
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Binder 


The grandson was weeding the garden—and in good swimming 
weather. After all, he’d put it off for days and this was punishment. But 
I felt sorry for him. So I said, “Look, when I had to weed, I used to make 
believe the weeds were Indians. Then I'd pull out lines so I cut the patch 
up into small groups that I could ‘surround and destroy’ one at a time. 
You could make believe they’re enemies and use German bliizkrieg 
methods, or whatever you want to—it makes a dirty job easier.” 

“Gramp,” he said, “I’ve got an imagination, too, but it’s too darned 
busy swimming to hau! it back here to play games! It’s bad enough to 
have to be here myself.” 

That youngsier is a realist. He faces a hard job as a hard job, and I 
think that’s one reason he finds it so difficult to get started. He had, at 
least in this case, the pessimistic aititude of many men three or four times 
his age, excepi that he at least let his imagination go swimming. That’s 
hard for older men to do. 

I must confess that I still tackle the ‘dirty jobs by kidding myself— 
always making believe they'll take less time or be less tough than my 
experience tells me. I try to think how good Ill feel when I’m done, or 
what the end result will be, io take my mind off the disagreeable present. 

My only reason for mentioning this here is that I believe such imagin- 
ing—if it doesn’t become pure woolgathering—will help anybody get at 
the undesirable jobs that face us all. 


Perhaps the best way to give you the idea (if you aren't away ahead 
of me) is io tell the story of the three marine firemen who were asked 
what they were doing. 

“I’m shoveling coal,” said the first. 

“I'm keeping up steam.” said the second. 

“I’m helping to tie the continents together,” said the third. 
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MEN WHO KNOW HOW help another steam plant keep fuel 


this time using two types of J-M insulations. 


eon is an art in properly applying insula- 
tions—and only specialists know the many 
little practices that make for success. Lack of this 
knowledge may greatly reduce the value of your 
insulation investment. 


For permanent heat control and fuel savings, 
Johns-Manville places at your disposal a trained 
force of expert workmen and engineers—a nation- 
wide organization capable of handling all details 
of an insulation job and taking complete respon- 
sibility from planning through application. 

In some areas, J-M’s own construction forces 
are ready to help you. In others, J-M Technical 
Service Units have been created by selecting con- 
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it’s the knack 
of the skilled 


ference in an 
insulation job 


tracting companies of proved reliability and spe- 
cialized experience in this field. 


These Insulation Specialists, backed by years of 
insulation research and practical experience, are 
able to choose the right insulating material for you 
from a complete line of insulations. They specify 
the right thickness, the right bond or joint... 
for every industrial temperature, every service 
requirement. 


All are important reasons why J-M may be able 
to solve your next insulating problem 
... more quickly, safely! For further in- 
formation, write Johns-Manville, 22 
East 40th Street, New York 16, N. Y. 


JOHNS -MANVILLE 


PRODUCTS 


INSULATIONS 
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Centrifugal Pump Q & A 


(Continued from page 122) 


pump or, conversely, the pump cay 
operate with a higher suction liit, Jp 
addition, if friction losses in the sye. 
tion piping consume an appreciable 
portion of the available absolute suc. 
tion head, the reduction of these losses 
also allows a greater portion of the 
atmospheric pressure to be utilized to 
lift the liquid to the pump. 


Q 13—Does suction lift affect the eff. 
ciency of a centrifugal pump? 

A—Yes. For a centrifugal pump to 
develop its normal head-capacity char. 
acteristics the suction lift against which 
it operates. must not exceed a given 
value. If this value is exceeded the 
head developed by the pump and its 
efficiency begin to decrease below nor- 
mal for a given capacity, as indicated 
in Fig. 3. For example, with 146-f 
total head the pump has a_ normal 
capacity of 1800 gpm, point A, and an 
efficiency of about 87%, point B. This 
can be obtained with suction lifts up 
to 18 ft. Higher suction lifts cause a 
reduction in capacity; for example, at 
20-ft suction lift and 146-ft head the 
capacity drops to 1670 gpm, point C, 
at 83.5% efficiency, point D. 


You re-pack less often when you standardize on Normally the pump should operate at 
PALMETTO Packings a combination of capacity and suction 


conditions that permit it to develop 


normal head and capacity character- 
These high-quality packings last longer because istics. Under these conditions | the 


each grade is saturated through and through pump also operates at best efficiency 
with a special and exclusive tubricant that will for a given capacity. 


not wash out or be dissolved by the fluid for ap aoc is meant by operating in 


which the packing is intended. | |  A—Ifa pump is operated at the maxi: 


/ mum capacity that it can deliver with 
The result .. . each PALMETTO | the available absolute suction head and 


. / at a total head below that which it 
can develop with a higher alsolute 


soft and resilient for long Gaskets suction head. it is operating in. the 


periods ... and at the Asbestos Metallic | break. For example, in Fig. 3 when the 


° Sheet Packing pump is operating at A on the head 
same fime protects rods, Asbestos Metallic capacity curve with 18-ft suction lif 


shafts and stems from | Sasket Tape (33.9 — 18 = 15.9 ft absolute suctio 
scoring. 7 Now Available head) it is operating at about it 
maximum capacity at normal head ung 
der this suction condition. If total “ 
is reduced but the suction lift held 4 
GREENE, TWEED & CO. | 18 ft. pump performance breaks awa 
at Now Verk, and North Wales, and follows along curve E. In othe’ 


words. when the pump is operating 4 


F for steam, water, air. PELRO for oils. | 2200 gpm with 18-ft suction lift it 
CUTNO for alkalis. SUPERCUTNO (blue | operating in the break. However. ! 
_ asbestos) for acids. KLERO for foods. | 


the suction lift is reduced, pump Pe 


| formance continues down along th 
el - | normal head-capacity curve. 


Q 15—Does the liquid pumped influ 
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icated : Whenever you have a valve problem, first look 
146-f 

ee through Chapman’s Standard line. Many seemingly 
nd an special valves will be found among our products. 

This 

he For, over the years, as we have designed new 
rage valves and fittings, we have added many of them 
a 

d the to our line of “Standards.” Today this line includes 


int C, 


many unusual types and sizes in steel, iron 
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and bronze alloys. 
If a special type of valve és required, our 
Engineering Department will be glad 
to help you with its development. 
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CHAPMAN VALVE 


Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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EXTRA STRENGTH FOR HEAVY DUTY — 


Steel Plus Rivets 


Steel plus Rivets further strength- 
ened by extra stout stays and braces. 

Embodies all characteristics which 
make firebox type boilers especially 
adapted for high pressure....4 to 304 
H. P. 100, 125, 150 lbs. W. P. 


75 Years 
Boilermakers 


96-K11 
for 6” scale with pipe 
titineis diameter marking. 


NEW HELP 
IS A PROBLEM 


It takes an old, experienced hand to 
avoid costly installation strain when 
gauge glasses are inaccurately made. 
That is why today, when green help is 
the rule rather than the exception, 
Pyrex Gauge Glasses and Cornine Gauge 
Glasses are your best bet. They are made 
with machine drawn accuracy. 

From Corning’s complete line you will be 
able to select the right gauge glass for your 
particular requirement. 


1. Corninc Standard Gauge Glasses should 
be used where pressures are moderate and low 
cost is a determining factor. 

2. Pyrex High Pressure Gauge Glasses can be 
depended upon to give outstanding service where 
pressures run high and over-all economy means 
more than initial cost. 

3. Pyrex Broad Red Line Gauge Glasses will prove 
their true value for high pressure service where lighting 
conditions are poor and maximum visibility is demanded. 
4. Pyrex Red Line Gauge Glasses offer greater visi- 
bility than that of plain gauge glasses for services where 
pressures are high. 

‘These gauge glasses are made with machine drawn accuracy. 
They are made from special resistant glass which withstands 
the solvent action of steam and hot water. They have a long 
service life under severe operating conditions when used for 
the pressures for which they are recommended. 


“PYREX “and“CORNING?" are registered trade-marks and indicate manufacture 
by Corning Glass Works, Corning, New York, 


A complete line 
to solve your 


particular gauge 
glass needs. 


Pyrex Gauge Glasses 
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ence the maximum permissible suction 
lift? 

A—Yes, because the maximum per. 
missible suction lift is the difference 
between the atmospheric pressure and 
the minimum required NPSH over the 
liquid’s vapor pressure. On one hand, 
the liquid specific gravity determines 
the value of the atmospheric pressure 
expressed in terms of feet of liquid 
and, on the other, the vapor pressure 
varies with the kind of liquid and its 
temperature. 

Even with cold water, the kind of 
water has an effect. For example, 
well water generally contains dissolved 
gases which, in the vacuum of high. 
suction lifts dissociate from the water 
at the pump entrance. If the amoun 
of these gases is sufficient, the pump 
loses its prime. Some well supply 
systems have separating tanks in the 
pump-suction lines so the gases can 
separate out and be removed by an 
air pump. 

Q 16—What effect does elevation above 
sea level have upon centrifugal-pump 
performance? 

A—Elevation above sea level de. 
creases atmospheric pressure about | 
in. of mercury per 1000 ft of elevation. 
At an elevation of 4000 ft, atmospheric 
pressure is therefore 4 in. of mercury 
or about 4.5 ft of 62-F water less than 
at sea level. This means that a given 
centrifugal pump can handle 4.5-ft less 
suction lift than at sea level. This 
effect should not, however, lead to the 
confused notion that the NPSH re. 
quired for a pump changes with eleva- 
tion above sea level. It does not, but 
the atmospheric pressure that is avail- 
able is reduced. 


Materials Handling 
(Continued from page 72) 


screw conveyor is used in such service, 
surplus coal must drop out at the com 
veyor’s end and be shoveled away. With 
a continuous-flow conveyor elevator. 
coal not discharged to stoker hopper 
is returned to the conveyor’s feed end. 

When briquettes, or other pellets, are 
stored in cylindrical tanks, breakage 
can be reduced by discharging to 4 
spiral chute built around the tank's 
wall. This chute reduces the flow veloc 
ity and spreads the material gently 
over that in storage. It is also possible 
to reduce degradation, resulting from 
the converging outflow:to the discharge 
gate, by a rectangular box chute that 
extends upward -fidm the discharge 
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ONG life, low overhead, satisfac- 
tion reaching far into the future 
—these are the considerations once 
again governing the planning of pip- 
ing systems for peacetime permanence. 
In oil refineries and food-processing 
plants, among equipment manufactur- 
ers and utility engineers, Tube-Turn 
welding fittings meet these demands. 


Such an installation as this would 
be impossible with screwed or flanged 
fittings, but the compactness and sim- 
plicity of Tube-Turn elbows fit the 
situation easily. Their strength, 
weight-saving, and ease of insulation 
offer added reasons for specifying 
Tube-Turn welding fittings. 
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More than 4,000 items make up the 
complete Tube Turns line. They are 
available now. For complete infor- 
mation on the superiority of Tube 
Turns’ exclusive manufacturing meth- 
ods and data on successful installations 
in many industries, write for Tube 
Turns Catalog 111. 


Selected Tube Turns distributors in 
every principal city are ready to 
serve you from their complete stocks. 


TUBE TURNS (Inc.), Louisville 1, Kentucky. 
Branch Offices: New York, Chicago, Philadel- 
phia, Pittsburgh, Cleveland, Dayton, Wash- 
ington, D. C., Houston, San Francisco, Seattle, 


Los Angeles. 


No leaks, gasket changes or bolt- 
tightening to worry about—mainte- 
nance and replacement troubles are 
avoided. 


Welding Fittings 
and Flanges 


ie 
ZI) 
4 j ZZ 
See how Tube-Turn elbows save space! ‘ 
TRACE MARK 
\\ 
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61 Union Street 


THERE'S NO deterioration, no 
weakening of the structure and locking security 
of the Ameertex Jock nut under high heat. 

And the gases and liquids encountered in 
process industry operation will not affect its 
efficiency. The complete seal produced by the 
flattened locking ring prevents passage of liquids 
and gases even under pressure. 

A further advantage of 

all metal construc- 
tion lies in its adaptability to 
the use of special alloys for 
meeting extreme conditions of 
service. Engineering data is 
available in our latest bulletin, 
which will be mailed you on 
request. 


An-cor-lox Division 
LAMINATED SHIM COMPANY, INCORPORATED 


Glenbrook, Conn. 


gate with hinged inward-opening flap 
gales, Fig. 7. Material always flows jp 
from the top of that in storage, thus 
preventing the inward swing of |ower 
flaps until their turn comes. This de. 
vice was developed for retail anthracite. 
coal pockets, but is suitable for many 
other free-flowing pellet materials, 


Solved Handling Problem 


With the large-scale manufacture of 
metallic magnesium, a serious problem 
developed in one process. Magnesium. 
chloride flakes, somewhat like corp 
flakes but hydroscopic and fragile, were 
to be fed at varying rates to electric 
furnaces. If the flakes are pulverized, 
furnace performance is impaired and 
shutdowns are frequent. Here the ideal 
machine would carry the material jn. 
stead of dragging it along a duct and 
would stop feeding any chute before 
it was completely filled, starting again 
when the feed dropped to a given 
amount. 

This problem was solved with a hori- 
zontal run-around carrier, Fig. 8, which 
carries the flakes in buckets, with 
hinged discharge flaps held closed bya 
trough plate and tilted downward to 
discharge. If a chute is nearly filled 
the flaps are prevented from drop. 
ping by a pivoted bar track swung up. 
ward by a lug on every twelfth bucket. 
When the bar track is swung to its 
up-position a lower bar prevents it 
from swinging downward if the chute 
is nearly full and the buckets cannot 
discharge, as shown on the left. When 
the material drops in the chute, dis 
charge to it resumes, as on the right. 
Buckets connect to a roller chain along 
the far side and are held by guide roll- 
ers attached to the front side. This 
carrier causes very little degradation o! 
the material it handles. 


Argument Corner 
(Continued from page 128) 


static-head pressure effective. This type 
of installation has proved unsatisfactor! 
because of the difficulties in obtaining 
proper equalization of pressure betweet 
tank and heater for all load conditions. 
I have visited several plants having this 
kind of installation and often find the 
heater bypassed to provide a_ positive 
flow of water to the feed pumps. 

Atlanta, Ga. A H Tuomas 


Another Math Tip 


In Avucust Power, page 118, Phi 
Swain gave some helpful hints {0 


speedy and correct additions. The 
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BUY MORE BONDS 


ah SAFETY SWITCH with ““CLAMPMATIC’ CONTACTS 
~ Ib. Sizes for Every Switch Job 


You take no chances when you install 
BullDog equipment in your plant. We 
“treat ’em rough” before they go to the 
customer. 

The Vacu-Break Safety Switch, for 
example, has met every type of punish- 
ment we can devise in our own labora- 
tories. This is why you can depend on 
the same BullDog proved quality every 
time, whether you need one safety switch 
or a whole battery. 


Unique, quick action mechanism as- 


DETROIT 32, MICHIGAN. 


In Canada: 


BullDog Electric Products of 
Canada Ltd., Toronto, 


BULLD 


sures positive “ON” and “OFF” oper- 
ation. “Clampmatic” contacts are tight 
as a bolted connection when closed, 
thus reducing heating. The exclusive 
Vacu-Break principle of arc extinction 
snuffs out dangerous arcs as quickly as 
they form. 


DESIGNED TO STAY MODERN— 
capacities from 30 to 1200 amp. For 
types and sizes to meet your needs, 
consult your BullDog field engineer or 
write for descriptive bulletins. 


a SALVAGE PAPER 


4 


ELECTRIC PRODUCTS COMPANY Also Manufacturers of 

SafToFuse Panelboards— Switchboards 
Circuit Master Breakers—Universal Trol-E- 
Duct, for flexible lighting — Industrial 
Trol-E-Duct, for movable “loads” — BUS- 
tribution DUCT, for “Plug-in” Power. 


ow Offices in All Principal Cities. 
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THE COMPRESSOR PEOPLE 
WEST CHESTER 
PENNSYLVANIA 


bring to mind an easy way to check 

longhand multiplications: 

* 34678 Add digits = 28; adj 
again = 10; add again 
= 

25329 Add digits = 21: add 


again = 3; multiply 1x3 


312102 
69356 
104034 
173390 
69356 


878359062 Add digits = 48: add 
- again = 12; add again = 
3. This answer, being the 
same as the one above. 
proves that the mulltiplica. 
tion is correct. 
Incidentally, should either of the firs 
two figures add up to 9, the addition 
of digits in the answer always add 
up to 9. 
Bathhurst, N. B. J G Swarn 


The method above is very useful by 
not absolutely dependable. For exam. 
ple, if the first two digits in the produc 
shown are interchanged so that the 
number is 788,359,062, the product wil 
be wrong, but will be “proved” correct 
by Mr. Swartz’s test. Out of a larg 
number of wrong answers, about one 
out of ten would apparently checi 
with this method. To put it anothe 
way, this type of check would detect 
(and eliminate) about 90% of all mul 
tiplication errors. Another 10% woul 
get by. —Pui Swai 


More About the 
Chlorine Break Point 


Mr GnrirFin’s articLe (July, 194 
Power) describing his work with th 
so-called break-point reaction is mucl 
appreciated by the waterworks engi 
neering profession where it was devel 
oped primarily as a taste- and odo 
control agent. It has been known fo 
some time that the majority of so-calle 
chlorine tastes in municipal water 2 
not chlorine but chlorine compoun 
and that chlorine alone in water ! 
tasteless and, up to fairly heavy concel 
trations, odorless. Heavy chlorine dos? 
can and are taking care of many orgatl 
compounds and chemical wastes sud 
as phenols, sulphite liquors from pw 
mills and even hydrogen sulphide fro 
deep wells. 

Discovery of break-point action pt 
vided a tool for the control of th 
heavy applications. If free chlorine 
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Now all your drives —large and 
small — can have standard G-E 
Tri-Clad induction motors with the 
famous protective features that 
guard against PHYSICAL DAM- 
AGE, ELECTRICAL BREAKDOWN, 
OPERATING WEAR AND TEAR. 


Tri-Clad, in its wide range of types and sizes 
(recently increased to 2000 hp), is G.E.’s 
most widely used (integral-hp) motor. For 
complete details on ratings, characteristics, 
and dimensions, write for Bulletin GEA-3580. 
Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


of i 


rpm 


+ 1800 
tar 
alstarting torque) 


G 
i-Clad Type 
eh starting tor 
low storting curre 


5 hp to 200 hp ot 1800 rpm 


que. 
nt) 


; ds 
100 hp in spee 
high-slip Aywhee! 
h press. etc.) 


ilable to 
Tri-Clod Type KR 
(High torque, 
high slip 


Cast-iron frame and rigid, cast-iron end shields protect the 
motor from external blows and accidental abuse. 


Completely enclosed upper portion of frame guards against 
entry of falling objects and dripping liquids; keeps chips 


and the like from vital motor parts. 


Windings of Formex* wire—one of the toughest magnet wires 
yet developed—resist heat aging, heat shock, and abrasion. 


End windings are coated with Glyptal* varnish, providing a 
tough, hard finish that withstands moisture, oil, and abrasion. 


_Low-velocity, double-end ventilating system keeps the motor 


running cool and prolongs insulation life. One-piece, cast- 
aluminum rotor (used on all but the largest sizes), with in- 
tegrally cast fans, is practically indestructible. 


Bearings have extra capacity to take heavy shaft loadings 
from any direction. Lubrication is convenient, its effectiveness 
well proved. 


*Trade-mark reg. U.S. Pat. Off. 


keep oll you buy 
%50-206-8030 


AME NUIN F CONSTR 
NUNY OF CONSTRUCTION 
igain 
add 
| 
| 
© 
| 
(@2) 
f Buy all the BONDS yoy con ond 
q 
POWER © November, 1945 149 t 


~ dad 


ayere VERA TAL 

Ree 


Write your own specifications for 
the perfect insulating cement. 
Then compare them with the ac- 
tual performance of B-H No. 1 
Cement. You will find that this 
cement measures up. 

Its heat-loss factor is singularly 
low. A 3-inch application will re- 
duce a surface temperature of 
800° F., for instance, to 158° F.— 
cutting the heat loss to only 150 
b.t.u. per sq. ft. per hour. It can 
do this because its basis is black 
Rockwool, high in resistance to 
both heat and moisture; it does 
not disintegrate. 

Even under the most humid 


CEMENT 


conditions, B-H No. 1 Cement 
retains its high insulating values 
and at the same time protects 
the surfaces it covers. A special 
rust-inhibitor safeguards metal 
against corrosion and assures a 
permanent bond. 


B-H No. 1 Cement resists any 
temperature up to 1800° F. and 
is completely reclaimable up to 
1200° F. Easily applied to the 
most irregular surface, it is the 
practical answer for all main- 
tenance work. 

The coupon below will bring you 
full information and a working 


sample of B-H No. 1 Cement. 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 


Baldwin-Hill Co., 531 Klagg Ave., Trenton 2, N. J. 
Send information on products checked below: 


|_] Free sample of B-H No. 1 Cement 


CT No. 100 Pipe Covering—effective 
up to 1200°F. (for long runs over- 
head, underground, Diesel exhausts) 


Mono-Block—the one-block insula- 
tion for all temperatures up to 1700° F. 


[_] Black Rockwool Blankets (felted 
between various types of metal fabrics) 


POSITION 
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present in a treated water after a suff. 
cient contact period, the length depend. 
ing on local conditions, it is a fairly 
sure indication that the chlorine demand 
of that water has been satisfied and al] 
oxidizable pollution taken care of. 

As mentioned above, break point was 
first used in connection with taste con- 
trol but recently emphasis has been 
placed on another problem of the waiter. 
plant operator. Most any plant em. 
ploying modern methods can produce 
a sterile water practically 100% of the 
time but this cannot be said for the 
product as found in the distribution sys- 
tem and as delivered to the consumer, 
The new U. S. Treasury standard for 
drinking water has brought this prob. 
lem to the fore. The use of so-called 
superchlorination with break-point con- 
trol has proved a most valuable addition 
to the numerous methods that meet mod- 
ern requirements in the municipal 
water-supply field. Ability to carry a 
true chlorine excess throughout the sys- 
tem has been a great help in the con- 
trol of aftergrowth. 


Suggests Another Test 


Chlorine costs money so it is impor- 
tant that the dose be no more than re- 
quired. The Laux Flash Test does indi- 
cate that amount of chlorine is above 
the break point or, in other words, that 
free chlorine is present. But you can- 
not tell how much without further tests, 
which are somewhat difficult for the 
average operator especially with the 
high residuals often encountered in this 
process. 

There is another test not so well 
known as the Laux but popular with 
those who employ it. Using the mate- 
rials required for the regular MO al- 
kalinity test—standard methyl orange 
solution and N/50 sulphuric acid—add 
twice the amount of methyl orange ordi- 
narily used and titrate beyond the end- 
point until a deep pink or light red is 
observed. The free chlorine present 
bleaches out the color, and the time 
required to complete the bleaching ac- 
tion is a rough indicator of the amount 
of free chlorine present. This so-called 
free chlorine should not be confused 
with the amount shown by the standard 
orthotolidine test which indicates chlora- 
mines as well as chlorine. 

The theory of the Laux Test is that 
free chlorine will react instantly with 
orthotolidine but chloramines take time 
to bring out the color. The other test 
reacts because chloramines have little if 
any bleaching action. After more ac- 
curate tests have determined the amount 
of free chlorine required this test is 
ideal for routine plant use especially 
where the water is obtained from 4 
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When a furnace or anything in a confined space 
needs attention, a Coppus Blower will make the 
interior livable in a short while, reducing down time. 

From the Coppus “Blue Ribbon” line of blowers 
and exhausters, you can find exactly the right ones 
to help you save time and improve working efficiency 
on jobs where confined spaces must be cleared of 
fumes or foul air... where heat 
exhaustion threatens ... where 
equipment or material in process 
needs to be dried. There are 
Boiler Manhole Blowers and 
Exhausters, Cable Manhole and 
Tank Ventilators, Shiphold Ven- 
tilators, Heat Killers and other 


COPPUS ENGINEERING CORP., 171 


(Write here any special 
ventilatin 
may have). 


problem you 
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MAKING A FURNACE 
A BETTER PLACE TO LIVE IN 


PARK AVENUE, WORCESTER 2, MASS. 
| Please send information on how to plug Man-Hour Losses with air. 


types—all designed to put the right amount of air 
where you want it, at lowest cost. 

The blue band painted around each Coppus prod- 
uct signifies “Blue Ribbon” materials and work- 
manship, promising you long trouble-free service de- 
spite the severe usage such portable equipment gets. 

For specific information check and mail the coupon. 
Address Coppus Engineering 
Corporation, 171 Park Avenue, 
Worcester 2, Mass. Sales Offices 
in THOMAS’ REGISTER. Other 
“Blue Ribbon” Products in 
SWEET’S CATALOG, CHEMICAL 
ENGINEERING CATALOG, 
REFINERY CATALOG, 


| 
| in'tanks, tank cars, on steam-heated general man cooling. 
| oO around cracking stills. 
; on boiler repair jobs. ° 
| COOLING: fumes. 
| O in aeroplane fusilages, motors, generators, stirring up stagnant 
wings, etc. switchboards. air wherever men are 
| working or material is 
| 
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WHAT DOES 
RUGGED 


R vacedness may mean a variety of things. In Certified pressure 
gauges it results in continued accuracy over a long pull. 


Those companies who have had Certified gauges in constant 


= 


The rugged Certified gauge assembly with 
Korex steel Bourdon tube fuse d to forged steel 
e ket and tip, and with the Helicoid movement. 


For all pressures from 13 to 10,000 Ibs. 


service for several years 
know that it means a reduc- 
tion in maintenance ex- 
pense and the elimination 
of a lot of trouble. They 
know that any spur geared 
movement gauge cannot be 
rugged in the same sense. 


It’s been the experience of 
users that Certified gauges 
definitely save money by 
cutting down repair cost. 


The reason is the rugged- 
ness of the Certified gauge 
system, plus the inherent 


durability of the Helicoid 


movement. 


Only Certified gauges have 


the Helicoid movement, 


GAUGE 


AND INSTRUMENT CORP. 


152 (778c) 


source subject to marked changes in 
chlorine demand. 

At present we are operating with a 
fade-out period from 10 to 15 sec; in 
the winter it is 60 to 90 sec. The differ. 
ence is caused by changes in tempera. 
ture and the smaller amount of free 
chlorine required with colder water to 
maintain a residual in the distribution 
system. 

Waterford. N. Y. 


R G Yaxtey 


Reader’s Problems 
(Continued from page 116) 


but a throttling valve. Inlet to the radi- 
ator in this type system is usually at the 
top. When the steam flows in, the top of 
the radiator sections fill, air and con- 
densate being drawn down and out. 

The vacuum system does not acceler. 
ate condensate drainage through a partly 
filled pipe. However, condensate does 
not necessarily flow evenly in a pipe. 
It may travel in pockets, depending upon 
the discharge from traps. Without a 
pump, water hammering 
occurs. 

I have used this method both as a 
vacuum system and as a 2-pipe steam 
system. During mild heating weathier, 
the pump was bypassed and the con- 
densate line discharged into a hotwell. 
During cooler weather, the pump was 
operated only during the heating-up 
periods, but on very cold days it was 
on all the time. 

I believe that both the steam-line pres- 
sure and the vacuum are too high. Nor- 
mally, steam pressure from atmospheric 
to 5-psi gage and vacuum of 2 to 5 in. 
on the return lines are used. 


tsbury Park, N. J. F D RapHae ian 
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sometimes 


Vacuum System Gives 
Some Added Advantages 


ONE IMPORTANT POINT to keep in mind 
is that the vacuum or reduced pressure 
in a return system under normal work- 
ing conditions has nothing to do with 
steam circulation through the supply 
mains and radiators, except as it frees 
them of air and condensate. Steam flow 
from main to radiators is produced 
solely by the drop in pressure caused by 
condensation within the radiators, and 
not by suction attached to the returns. 
It may be asked how a vacuum system 
can assist in steam flow to the radiators 
if it is confined to the return piping by 
means of the thermostatic valves. 
Steam flow to the radiators is im 
proved simply because air and conden 
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loes Regardless of the character of the solids 


ipe. you want removed from fluid, there is 
pon 4 Cuno “‘filter-fine” strainer to handle 
full flow . . . without interruption. 


Whether you use the Cuno Auto- 
mes Klean or the Cuno Flo-Klean (the 
latter for fluids containing highly- 
abrasive solids), you can count on con- 
tinuous cleaning of all the fluid each 
eam time it passes through the system. 
her, § And flow continues, uninterruptedly, 
even while the filter is being cleaned. 


is a 


vell. 


The Auto-Klean is cleaned by turn- 
ing a handle (by hand or by motor). 
The Flo-Klean is cleaned by a motor- 
driven backwash nozzle. 

For the convenience and efficiency of 
a compact, easy-to-take-care-of filter, 
promising positive filtration of full 
flow ...run your fluids through a Cuno. 
You'll find a catalog of filter selection 
factors and specifications in SWEET’S. 
Cuno’s engineering staff will help you 
on special conditions. 


was 
was 


AUTO-KLEAN dise- 
type. For all fluids ex- 
cept those containing 


FOR A COMPLETE CUNO CATALOG, SEND COUPON 


highly abrasive solids. rT 
res- Viscosities from 30 to | CUNO ENGINEERING CORPORATION 
Nor- 50,000 Saybolt seconds. | 231 South Vine Street, Meriden, Conn. 
eric Minimum pressure drop. | 
| Please send me a free copy of your new catalog. I am especially 
Meethan usual partial-flow | interested in the services checked. 
\N type. Sizes from 1!',” | 
diam. x cartridges to Acids _\Gases \Paint 
m massive motor-driven | | _ |Gasoline |Pyroxylin 
models. Available with |Alkali | |Grease |Quenching Oil 
or without sump for | | [Boiler Feed _ |Grinder Coolant [Resins 
built-in or external in- | |\Casein |Hydraulic Oil {Rust Proofing Com- 
stallations. | (Cleaning Solutions | Japan pounds 
nd | | |\Coatings | \Lacquer \Sizing 
4 | Compressed Air \Lubricating Oil |Solvents 
sure | | Coolants | |Machine Tool Cutting | |Spray Systems 
vork- ato | Cutting Oils Oil \Tar 
FLO-KLEAN  wire- | Tank Systems [Machine Tool Hydraulic [ |Test Stand Lubricating 
with wound, For fluids con- | FE 1 Oil Oil 
pply taining highly abrasive inghee Fuel (Machine Tool Lubricat- | Warni h 
solids such as metal | — il 
frees chips, abrasive wheel par- | | Engine Lubricating Oil ing Oi ; ‘Washing Compounds 
flow ticles, sand, ete. May be [ Fuel Oil \Nitrocellulose Solutions | Water 
uced designed to remove par- Fuel Tar Oils LiWax 
d by ticles .0025” or larger. | 
and fluid moves in straight | 
f parts made of meta 
ig, by varying corrosive an 
; JIm- 
nden- 
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A BETTER Strainer to “police your pipelines” 
FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

* SECOND— Finish. Cadmium plated inside and 
out for protection against corrosion. 

THIRD — Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and Screen 
come out together. Screen automatically aligns 
on reassembly. 

¢ THOUSANDS IN SERVICE—Sold by over 100 
Mill Supply Houses. 

6 sizes from 1" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200 


YARNALL-WARING COMPANY 
100 Mermaid Ave. | PHILADELPHIA 18, PA. 
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‘tages in the latter method. When suc. 


sate are removed quickly and _ thor. 
oughly. There is not much difference |e. 
tween forcing the air out under pres. 
sure and drawing it out by suction, }yuyt 
practice shows there are certain adyan.- 


tion is applied to the return. all parts o{ 
the piping are affected alike, provided 
there are no leaks. 

When the air is forced out there js 
danger of its being pocketed in remote 
parts of the system unless great care js 
taken in arranging and proportioning 
the different branches. There is als» 
some difficulty in maintaining an even 
pressure throughout the return system. 
This frequently results in holding hack 
the condensate in certain lines thus 
causing water hammer and surging. 

True, reduced pressure or vacuum in 
the return system is cut off from direct 
communication with the radiators by 
the thermostatic traps but there is a re- 
lation between the two. The minimum 
pressure in the returns is fixed by the 
tightness of the piping and capacity of 
the vacuum pump, whereas pressure in 
the supply system may be made any- 
thing desired by adjusting the pressure. 
reducing valve. Difference between the 
two pressures should be just enough so 
that there will be sufficient suction to 
draw the air and condensate from the 
radiators into returns when the thermo- 
static trap opens. 


Oaklyn, N. J. C A Witkrs 


Swiss Research 
(Continued from page 69) 


There is a noticeable trend toward co- 
ordination of design of the entire power 
plant by a single manufacturer, espe- 
cially for industrial plants where steam 
services as well as power are involved. 
Sulzer Bros. for example, have made 
complete designs for several proposed 
installations, which include equipment 
not manufactured by them, and intended 
for firing a variety of fuels. 

Considerable operating experience 
has been accumulated on Velox boilers 
even though scarcity of liquid fuel in 
Europe has been obviously not advan- 
tageous to either operation or develop 
ment. Two 60,000-Ib-per-hr units at the 
San Lourenco refinery in the Argentine 
have had a service record of over 8300 
hr per yr since 1938. Two 40.000-Ib- 
per-hr gas-fired Velox units in a Ru 
manian chemical plant have operated 
with 100°% chemically treated makeup 
for long periods, one for 111% months 
(Continued on page 182) 
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Turbine 
but 


in your turbine. Heat plus agitation of the oil in a 
turbine causes oil oxidation which, in turn, causes 
turbine deposits. Nonpareil effectively resists oil 
oxidation. First, because all asphaitene formers have 
been removed by refining. That cuts down one kind 
of deposit. But when asphaltene formers are re- 
moved, conventional turbine oil usually increases 
in acidity very rapidly resulting in other deposits 
and trouble. That's where Nonpareil differs from 
most turbine oils. A special additive is used to pre- 
vent acidity formation. Therefore, deposit-forming 
clements in Nonpareil are safely eliminated. 


is a problem in some tur- 
hiinnes: Usually it’s the result of condensation in tanks 
and oil lines which causes the oil to emulsify, par- 
ticularly if it has high acidity. Because the addi- 
tive keeps down acidity— usually below 0.10 mg. 
KOH /gm.— Nonpareil doesn’t emulsify readily and 


is casily separated from water. 


cause trouble when 
acids form in the oil. The acids react with metal 
parts of the turbine and eventually form deposits. 
Not so with Nonpareil and its anti-acid-forming 
additive. 


= with deposits, acidity, and 
turbine oil maintenance ‘take off” when Nonpareil 

‘takes over.” Let a Standard Oil Lubrication Engi- 
neer discuss with you all the advantages that Non- 
pareil Turbine Oil offers— particularly the savings 
that can be made on new turbine installations. 
Write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois, for the 
Engineer nearest you. 


Buy and hold more Victory Bonds 
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SERVICE 
* LUBRICATION ENGINEERING 


complete 
line 


(an replace many special, pre- 
minum priced greases on a wide 
range of applications. 


SUPERLA GREASES in your plant will simplify 
your lubricating problem. This line of greases, 
in two types—Superla Numbered Greases and 
Superla “X" Greases—will handle most anti- 
friction bearing lubrication jobs—from low to 
high speeds and low to high temperatures. 

In many instances, Superla Greases have re- 
placed special greases and thus have simplified 
the job of ordering, stocking, and applying lu- 
bricants. This advantage of wide application is 
the result of combining many grease qualities in 
one line of high-grade lubricants. You can find 
out what these qualities are and what they mean 
in better lubrication by getting the booklet illus- 
trated. In applying these greases to your par- 
ticular job you can get valuable help from a 
Standard Oil Lubrication Engineer. You can 
reach him through the nearest Standard Oil 
Company office. 


Send for a copy of this booklet 


It describes the characteristics of the various 
grades in the Superla Grease line and suggests 
applications. Simply write Standard Oil Com- 
pany (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois, for your copy. 


Buy and hold more Victory Bonds 
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Who tests the test gauge? _. is a ques. 
tion like “who wakes up the bugler?” Here is 
the way it is done on the most modern dead- 
weight tester. Test gauges like the one being 
checked are used in turn to check the indications 
of production gauges as illustrated below. We 
constantly re-check these test gauges on which 
_ the accuracy of production gauges depend. 


oe» - Marsh Gauges have it and keep it 


[= phrase “individually factory tested” can mean much... 
or little. All instruments are necessarily given some kind of 
final test, but unless this test is thorough and exhaustive some 
inherent inaccuracy may soon develop in service. 

Every Marsh Pressure Gauge is put through tests that are 
bound to uncover the most remote source of trouble. There are 
many “go and no go” tests on individual parts in the manufac- 
turing process, and the final test is made by experienced oper- 
ators using the most accurate testing equipment. 

Two phases of final testing ,are illustrated—the verification 
of test gauges, and the use of these test instruments in putting 
production gauges through their paces. 

Yes, every Marsh instrument must prove accurate before it 
reaches you, and when it goes into service you will find that 
Marsh construction will keep it accurate even under the tough- 
est conditions. 


MARS H CORPORATION 
1075 SOUTHPORT AVE., CHICAGO 14, ILLINOIS 
Export Department: 155 E. 44th St., New York 17, N. Y. 


They must be right. The gauge under test must be 


with made to agree with the extremely accurate test 
e gauge—not just at one or two places on the scale, 
avs ” 

qhe % gato® but all the way through. 


8 We not only built 


them to stay accurate, we | 
also give you the easiest, 


quickest and best way to restore accuracy when 


extreme shock knocks them out of adjustment. ‘5 A iu G > Ss 


*One cf a series of advertisements high-lighting the 


DIAL THERMOMETERS 
factors that make Marsh instruments “THE STANDARD HEATING SPECIALTIES 


\ 
OF ACCURACY”. 


POWER © November 1945 


| \ Y 
\ Gi 
| IN 
ail | | | 
| a 
j 
=200 
G0 S/S 
~ = 


Air speeds 
the delivery-day 


a wy 


conversion time, 


When time means man-hours saved, production gained, a 


ustomer made — Air Express “earns its weight in gold,” as 


housands of firms, large and small, have learned. 

Shipments travel at a speed of three miles a minute be- 
ween principal U. S. towns and cities, with cost including 
pecial pick-up and delivery. Same-day delivery between 
nany airport towns and cities. Rapid air-rail service to 23,000 
ff-airline points in the United States. Service direct by air 
o and from scores of foreign countries. 


GETS THERE FIRST- 


Write Today for interesting “Map of Post- 
war Town” picturing advantages of Air 
Express to community, business and in- 
dustry. Air Express Division, Railway 
Express Agency, 230 Park Avenue, New 
York 17. Or ask for it at any Airline or 
Express office. 


(> Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 


The day is here when industry is getting 
back into the production of consumer 
goods on schedule. And Air Express is 
greatly speeding the program. 

War plants now engaged in making 
refrigerators or autos, for example, require 
new tools, dies, critical machinery and 
parts. Via Air Express, such material is 
obtained in a matter of hours — delivery 
speed that can gain days and weeks of 


e582 Good Business Buy 


AR 
MILES 


10 Ibs.| 25 Ibs. 


250 


$1.25 


$1.57) $2.63 


$1.01 


$1.52 


$2.19) $4.38 


$2.19 


$3.74) $8.75 


$1.68 


$4.20 


$0.40/$21. 


Representing the AIRLINES of the United States 
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(Continued from page 132) 


twice. Pump is adaptable to common-car- 
rier transportation lines, superchargers, 
lubrication, air and water systems, fluid- 
drive systems, shipping, metering, painting 
and lacquering and bottling fluids. Hyd- 
Ratio-Motor Industries, N. Hollywood, 
California. 


Carbide Bearings 


HEAVILY OVERLOADED BEARING SERVICE, re- 
quiring wheel pressure ten times that with 
ordinary abrasive wheels, forced the use 
of carbide sleeve bearings. Cemented-car- 
bide combination thrust and_ radial-load 
sleeve bearings with conical bearing sur- 
faces meet the heavy requirements. Mix- 
ture of kerosene and colloidal graphite 
lubricates bearing surfaces through a wick 
feed. Carboloy Co, 11155 E Eight Mile 
Rd, Detroit, Mich. 


Capacitor Brackets 


SMALL CAPACITORS now have removable 
brackets, which can be obtained with all 
small, rectangular-case capacitors for ac 
or dc applications. These removable 
brackets clamp over top or bottom flange 
of case, thus permitting unit to be mounted 
in an upright or inverted position. They 
have a U-shaped foot with a reverse bend 
which projects under mounting surface of 
capacitor. The mounting foot is sufficiently 
flexible to compensate for normal toler-- 
ances in case heights and allows brackets. 
to clamp firmly to unit when mounted. 
This construction minimizes stress om 
mounting surface and thus prevents dis- 
tortion of a metal chassis when unit is 
clamped into place. General Electric 


Co, Schenectady 5, N. Y. 


Disconnect Switch 


HIGH CONTACT PRESSURE in closed position 
and ease of operation constitute service of 
a special mechanism that releases spring 
pressure on contact surfaces during open- 
ing and closing. Large pre-set spring 
washers maintain contact pressure by com- 
pensating for switch blade wear. Each 
parallel blade member carries its share of 
the total current by adjusting pressure on 
each stud contact until visible compression 
of spring washers indicates existence of 
contact pressure. 


Hand or hook-stick operated, disconnect 
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| CAN BEAT STATIC ELECTRICITY, 
STATIC-RESISTING SUPER-7, MY 


BUILT-IN CONDUCTING ELEMENT; 
CARRIES CHARGES TO MACHINES 
WHERE THEYRE GROUNDED. USE 


CABLES ADD POWER, REDUCE 
STRETCH AND SLIPPAGE. 


WAY | 00.1 SUPER-7 HEAT- 
Wile RESISTING, AND BELIEVE (T OR 


| CAN TOP THAT! \'’M MADE OF SOLID 
NEOPRENE. PUT ME WHERE BELTS VIRTUALLY 


Texrope V-belts are available nation-wide through Allis- 
Chalmers Dealers and Sales Offices. It pays to make Allis- 
Chalmers your V-belt drive headquarters. 


ALLIS-CHALMERS 


Texrope Super-7 V-Belts result from the cooperative research of two great com- 


panies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. ane 
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SPEED 
NEW 
KIT! 


Guide to “How to 
Take Reconversion 
Inventory” of Drives, 
Motors, Pumps 


Help in the big job of reconverting for 
peacetime production is now offered to 
lants everywhere by Allis-Chalmers 
fg. Co., its district offices and dis- 
tributors, To all who request it, we're 
sending the new ‘“‘Reconversion Inven- 
tory Kit”, planned to speed the task of 
determining the condition of your ex- 
isting equipment — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in reconverted production, 


SUGGESTS PROCEDURE, 
STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 
saver... leads efficiently to probable 
trouble spots, helps clear them up. 
Gives bearing tolerances, resistance for- 
mulae, etc., in compact, easily-used form, 
Check List appraisal charts help deter- 
mine present and future condition of 
units inventoried. 


HOW TO GET YOUR KIT 


For your free Reconversion Invento 
Kit, call your nearest Allis-Chalmers 
distributor or district office, or write 
Dept. 77, ALLIS-CHALMERS Co., 
Milwaukee 1, Wis. 


1 ALLIS-CHALMERS MFG, CO. 
Dept. 77, Milwaukee 1, Wis. 


Please send Reconversion Inventory 
Kit free of charge to: 


Company 
Address 


Attn. of Mr 


WHERE. EXPLOSON A DANGER WHERE EXPLOSION 15 A DANGE 
HEAVY JOBS, BECAUSE STEEL TAKES EAT THE 


Y nside the practically indestructible body 
and nut (high-test air-refined malleable iron) of 
a Dart are two bronze seats ground to a true 
ball joint. That's what distinguishes Darts from 
all other unions. The perfect contact of these 
seats insures a leakproof joint without exces- 
sive wrenching: permits instant uncoupling 
whenever the union is needed for service else- 
where. 
Ask your supplier. = 2 


DART UNIONS LIVE LONGER y ER 


nition 
E. M. DART MFG. CO., 5, R. 


(779%) 


switch comes in sizes frum 4000 to 10,000 
amp at 750 v dc maximum, with a range of 
3000 to 6000 amp in ac applications. Rat. 
ings of 3000, 4000, or 6000 v, hook-stick 
operated, are also available. Allis-Chal. 
mers Mfg Co, Milwaukee, Wis. 


Packaged Boiler 


AMESTEAM SELF-CONTAINED steam-generator 
unit comes completely packaged, ready 
for service, when connected to steam, 
water, fuel or electric lines. Any grade of 
fuel oil, natural or manufactured gas serves 
as fuel for this rugged, compact steam 
generator, which is available in capacities 
from 10 to 300 hp at pressures from 15 psi 
upward. Standard pressures are 100, 125, 
150 and 200 psi. 

Pressure vessel of modified Scotch design 
contains a cylindrical furnace, with two 
or more concentric rows of tubes and of 
3-pass construction with gas vent at the 
rear. Safety features guard against over. 
pressure, low water, flame failure, and 
overheating and overloading of all elec. 
trical apparatus. Ames Iron Works, 
Oswego, N. Y. 


NALCO CARBON-FILAMENT LAMPS now have 
a mechanical joint between base and bulb 
to provide a permanent seal under all cir 
cumstances. This method of mechanically 
locking the base to the bulb eliminates 
need for cements or other binders and a 
sures maximum lamp life even under the 
terrific heat of infra-red tunnel installa 
tions where cements tend to dry out and 
break down. The clear-type lamp is fur 
nished with the mechanical base in 128, 250, 
375 and 500 watts. The inside silvered 
R-40 lamps with mechanical base are avail- 
able in 128, 250 and 375 watts. North 
American Electric Lamp Co, 1014 Ty- 
ler St, St. Louis 6, Mo. 


Stopcock Lubricant 


THOROUGHLY RESISTANT stain-proof |ubri- 
cant prevents sticking of stopcocks of all 
types on laboratory equipment. Non-vola- 
tile, with low vapor-pressure, TruTest 
lubricant is reputed resistant to hot lye, a 
well as ordinary acid, methanol, acetone, § 
alcohol, benzol and alkalies. It is further 
claimed compatible with all aqueous ™ 
(Continued on page 164) 
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Pinions used in this type of marine service must 
be tough to withstand the shocks and high 
torsional stresses imposed by sudden calls for 
power. They must be highly resistant to wear 
to minimize noise and vibration and to assure 
trouble-free performance. 

By using strong, tough Nickel steels, distor- | 
tion in heat treatment is minimized and im- 
proved resistance to impact, fatigue and wear 
is assured. 

For dependable, trouble-free performance 
specify Nickel steels. Avail yourself of our long 
experience in the selection, treatment, fabrica- 


tion and use of Nickel alloy steels. Write today. 


ForLarge High-Speed Tankers—Nickel steel 


lubri- 
of all pinions containing 212% to 3% of Nickel are 
n-vola important parts of this marine reduction gear 
a installation, built by De Laval Steam Turbine 
ye, a8 


Company of Trenton, New Jersey. 


IHE INTERNATIONAL NICKEL COMPANY, INC. 
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®@ To round out the detailed and complete super- 
visory service furnished by W. H. & L. D. BETZ, 
periodic visits by a chemical engineer residing in 
the area are made to the plant. These frequent 
check-up visits provide for a review of operating 
conditions and an opportunity for personal dis- 
cussion and evaluation of any water problems 
which may have developed. Quite often, “on-the- 
spot” recommendations for minor changes in plant 
control are made, such as the one shown on the 
facing page. Whenever possible, these visits are 
scheduled to coincide with those of the insurance 
carrier inspector, so that co-inspection of internal 
conditions can be made. 


Betz Boiler Water Conditioning Service is as near 
to being complete and individualized as any such 
service can be made. Every step in it is an impor- 
tant part of the whole. From the preliminary 
plant investigation and report, the establishment 
of plant control, the daily plant tests and their 
review, the supplementary laboratory analyses 
and, finally, to the periodic check-up visits... 


HOW FIELD RECOMMENDATIONS ROUND OUT 
BETZ BOILER WATER CONDITIONING SERVICE 


No. 6 
in a series of advertisements outlining the fundamen- 
tals of Betz service. 


everything contributes to the Betz aim to pro- 
vide continuous, efficient and trouble-free boiler 
plant operation. 


W. H. & L. D. BETZ 


Gillingham & Worth Sts., Philadelphia 24, Pennsylvania 


THE 6 FUNDAMENTALS OF BETZ 
BOILER WATER CONDITIONING SERVICE 


1. Complete plant investigation and 
report. 


2. Establishment of plant control, 
3. Daily plant control tests, 


4. Detailed review of plant tests and 
report. 


5. Supplementary complete laboratory 
analyses. 


6. Periodic “check-up” visits. 


| 
nvembe 


3 STEPS TO FEWER 
PACKING REPLACEMENTS 


7 ¢ Make up your mind 
to put an end to power- 
wasting leaks and fre- 
quent time-wasting re- 
placements. 


2. Ask the Belmont 
distributor to show you 
the handy PACKING 
RECOMMENDATION 
CHARTS. 


3 « Standardize on the 
right Belmont packing 
at every point. 


Belmont Distributors are located in every large industrial center, 
ready to serve you promptly from local stocks. Get the PACKING 
RECOMMENDATION CHARTS from the one nearest you — or 
send the coupon to us. 


THE BELMON 
Butler & Sepviva Streets, Philadelphia 37, Pa. 
Gentlemen: Please send PACKING RECOMMENDATION CHARTS 
’ for the services checked: 
(Steam ... (JHot Water... (Cold Water... (Brine... (Ammonia... 
Acids & Caustics... () Air... [)Gas... Oil... Gasoline... 
Asphaltic & Tar Products... 
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agent solutions and non-soluble in water 

Manufacturer furnishes additional fea. 
tures of (1) consistency about that of 
vaseline, unchanged from —40 C to about 
93 C and (2) melting point about 120 ¢, 
These features permit its use for sealing 
purposes and as a facilitating lubrican 
in fitting and removing rubber connections 
on apparatus. TruTest Laboratories, 
Inc, 261 S 3rd St. Philadelphia, Pa, 


Plastic Film 


For USE AS A PROTECTIVE material, an im. 
pervious, peelable plastic film currently 
used to coat war planes en route overseas 
is being readied for commercial markets. 
After application of a tape base, object is 
sprayed or dipped to form a flexible, plas., 
tic coating or “liquid envelope” of any 
desired thickness. Better Finishings and 
Coating, Inc, 168 Doremus Ave, New. 
ark 5, N. J. 


Gearless Pump 


SPECIAL-BEARING BRONZE PUMP require: 
only water for lubrication. It handles 
water, fresh or salt, light oil and similar 
liquids; with no gear action, jamming 
cannot exist. Further claims depict this 
pump as durable, dependable, easily in- 
stalled, with operation at equal efficiency 
in either direction mounted at any angle. 
Removable impeller is composed of sev 
eral laminated layers of a resilient mate: 
rial, vulcanized under great pressure. 
Available with single impeller and stand 
ard \4-in. connection; and double im 
peller with standard one-in. connection 
Eco Engineering Co, 12 New York 
Ave. Newark 1, N. J. 


Shielded-Arc Electrode 


FLeETweLp 11-HT is a new shielded-arc 
electrode for groove butt joints and for 
welding horizontal or flat fillets in the 
higher tensile steels, such as ASTM A-212 
Manufacturer’s field tests have shown tha! 
quality of groove butt joints made with this 
electrode a:e exceptionally good and free 
of porosity. Fillet welds made with Fleet 
weld 11-HT are smooth with a flat face. 
Electrode has a low-spatter loss, welds # 
(Continued on page 168) 
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WARREN PUMPS 


Service One of the 
Country’s Largest 
Gas Plants 


quires 
andles 
imilar 


_ Shown here are three of twelve Warren Pumps operating 
at the gas plant of Public Service Electric & Gas Co., Har- 


angle. 
f sev 


Top: Horizontal Duplex Fuel Oil Pump (6x4x6), part of 
the complete pump and heater set furnished by The En- 
bes gineer Company and which supplies oil for the burners. 


stand ite ‘ Center: A 3-2H-13 pump with a capacity of 250 GPM 
e im : ES PPE Bee against a 250’ head. Operating 24 hours a day, its function 
ection is to maintain a constant water pressure for operating the 
Vest hydraulically controlled valves in the gas sets. 


Bottom: A 4-DS-10 pump with a capacity of 500 GPM 
against a 55’ head, which furnishes the jacket water for 
all gas compressors. 


\ Write for complete information on this and similar 
nd for uit Warren installations. 

in the 

A-212 
yn. that 
ith this 
id free 


ee | «WARREN STEAM PUMP CO., INC. 
| WARREN, MASSACHUSETTS 
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by using the HAGAN DIFFERENTIAL MASTER METHOD 


OF AUTOMATIC COMBUSTION CONTROL 


Any standard system of automatic combustion 
control will operate satisfactorily with a given set 
of operating conditions. 

But, continuous operation usually results in a 
different story. 

Coal may be coming from different sources, 
with varying Btu content. Fuel feeding may be 
erratic because of variations in coal size or mois- 
ture content. Different combinations of pulver- 
izers may be used. 

If oil is fired, it may become necessary to use 
low-grade fuel. The burner orifices may become 
clogged, or possibly worn by abrasive matter. 

When the air supply is controlled by a direct 
measure of the rate of fuel supply, such conditions 
result in inefficient combustion. At best, they re- 
quire more or less frequent recalibration of the 
fuel control—and this is possible only when the 
extent and duration of the change is known. 
Manual corrections are usually impossible and 


always unsatisfactory, when changes are unpre- 
dictable and erratic. 

The Hagan Differential Master Method of auto- 
matic combustion control completely eliminates 
these problems. With this system the steam header 
Master Sender maintains heat input always equal 
to load demand, and the Differential Master 
Sender utilizes the boiler itself as a calorimeter of 
heat input to control air flow. 

No change in calibration is required. Excess air 
is automatically maintained at the desired amount, 
and this is done in a positive and direct manner-— 
not as an after-correction. 

The Differential Master method has, during the 
past three years, been applied to boilers burning 
oil, gas, and pulverized coal. Boiler sizes have 
ranged from 30,000 Ibs./hr. at 200 p.s.i. to 650,000 
lbs./hr. at 1800 p.s.i. In every instance results 
have been entirely satisfactory. 

We will be glad to supply full information. 


HAGAN CORPORATION, Hagan Building, Pittsburgh 30, Pa. 
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HEAT 
LOWER COST 


@ Stickle Open Coil Feed Water Heaters 
and Purifiers are available in heating 
capacities to meet desired requirements. 
10 standard sizes of Single Heaters sup- 
ply heating capacities of 3,000 Ibs. to 
130,000 Ibs. per hour with standard 
storage. (Extra storage capacity when 
required.) Six standard sizes of 

Dual Heaters with heating capac- 

ities from 30,000 lbs. to 

250,000 Ibs. per hour. Stor- 


Examples of Stickle 
Single and Dual 
Heaters built for 
industries. 

Heater con- 
struction, 

choice of cast 

iron or steel. 


Superior 

Open Coil Design 

Stickle Heaters bring water into direct contact with steam; pro- 
vide instantaneous transmission of heat; deliver feed water to 
pene within two degrees of temperature of saturated steam in 
eater. Tray system (open coils) composed of series of three- 
section sets easily removed and replaced. No tray 
overtlow—scale-forming substance does not ac- 
cumulate on heater side walls. 


Purified Feed Water 


Stickle Heaters eliminate scale-forming substances 
and amperes gases. Boiler feed supply increased i in 
purity by addition of steam condensed in heating— 


representing fully one-sixth of total supply. . OTHER STICKLE EQUIPMENT 
Automatic Control pera, Stickle Open Float Steam Traps 
Admission and overflow controlled by two auto- b: —Four series designs to meet spe- 
matic floats. “ty! cific operating conaitions. Specify 
Complete Information and Data use in requesting bulletin, 


Bulletin No. 117 supplies design and construction : , Stickle Regulating and Reducing 
information and illustrates various sizes and types q 4 Valves —Two series—single 
of Stickle Heaters, mailed on request. seated, balanced, double seated, 


: semi balanced. Each in three 
0 standard types. Sizes small to 


large. Bulletins Nos. 235 and 435, 
1 Stickle Differential Drainage and 
Boiler Return System—A closed 
pumping system for increbsing 


boiler capacity and reducing fuel 
(4 cost. Bulletin No. 250. 


STEAM "SPECIALTIES COMPANY 
2265 VALLEY AVENUE + INDIANAPOLIS, INDIANA 
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produced with a steady arc and are tre 
from undercut. 

Electrode may be used with ae or dc; if 
dc is used, the electrode should be negative. 
It is available in ¥- and }-in. diameter 
sizes, 18 in. long. It is shipped in standard 
containers of 50 lb each. Lincoln Electric 
Co, Cleveland 1, Ohio. 


Waterproof Varnish 


AN ELECTRICAL IMPREGNATING varnish for 
low-temperature baking enables all elec. 
trical shops to employ silicone insulation, 
Designated as Dow Corning 996 it has 
been developed to provide manufacturers 
of new equipment and rewinders of old 
equipment with a heat resistant, water. 
proof, silicone varnish that can be cured 
at temperatures obtainable in ovens now 
used for curing organic insulating mate. 
-ials, 

Among the advantages claimed by the 
manufacturer are (1) greater protection 
against failure due to sustained overloads 
(2) higher permissible operating and am. 
bient temperatures and (3) increased pro- 
tection against excessive moisture. Dow 


Corning Corp, Midland, Mich. 


Magnetic Relays 


IMPROVED LINE of single- and 2-pole ac and 
dc magnetic relays are for industrial and 
electronic applications. Ratings are 10 amp 
at 24-v de and 110-v ac, 5 amp at 220-v ac. 
Contact arrangement is single or double 
pole. Silver-to-silver contacts can be nor 
mally open or normally closed. They are 
single or double throw. 

Armatures are self-aligning. All wiring 
terminals (either screw or solder) are 
easily accessible from the front. Single- and 
2-pole ac and dc relays have identical bases 
for complete interchangeability in mount: 
ing. Relays may be mounted from front or 
rear. R-B-M Mfg Co, Logansport, Ind. 


Feedwater Deaerator 


FLASH-DEAERATING FEEDWATER-heating 
tem, designed to reduce gas inclusion to 
0.03 cc per liter, is offered for a variety of 
smaller capacity boilers. System consist 
essentially of flash receiver, vent condens¢! 
and heater. 
Manufacturer advances these features: 
(1) flexibility (2) ability to accept 
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PLANT PROVED 


Masoneilan Pressure Control 


MODEL NO. 2500 


Especially designed to meet the requirements 
of processes which do not warrant expensive 
instrumentation. It gives you the advantages 
of instrument control at a cost comparable to 
less efficient methods by insuring accurate con- 
trol of a wide variety of applications such as 
service on primary or auxiliary steam lines, 
turbine or bleeder make-up, pump discharge 
pressure control and evaporating systems. 
Available in ranges between 30 inches Hg. 
vacuum and 500 psi. Proportional band of 
from 3 to 50%. 


provides accuracy and flexibility at moderate cost 


MODEL NO. 2100 


Proportional type controller.designed for pre- 
cise control of pressure. It is stable and smooth 
in operation assuring accuracy and uniformity 
under varying conditions. It is available in 
ranges between 30 inches vacuum and 10,000 
psi in non-recording and recording types. 
Standard proportional band is 1 to 100%. 


We suggest you investigate plant-proved 
Masoneilan Pressure Controllers for your 
plant. They may be the answer to your prob- 
lem. Write for information. 


MASON-NEILAN REGULATOR COMPANY 


1186 ADAMS STREET, 


© November. 1945 


BOSTON 24, MASS., U.S.A. 
Yew York, Philadelphia, Pittsburgh, Toledo, Chicago, Tulsa, Atlanta, St.Louis, Houston, Los Angeles, San Francisco. Mason Regulator Co. of Canada, Ltd., Montreal, Canada 
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source 
responsibility 


Here’s how to solve all your steam generating 
problems without moving away from your desk! 


HAVE ONE OF OUR ENGINEERS : 


1. CHECK your present and future steam 
requirements .. . 

2. RECOMMEND the proper size generator 
to do the job most efficiently, at lower 

INSTALL a “packaged” ready-to-use 
Powermaster that will give you speedy 
steam in a matter of minutes... . 
SERVICE this compact, fully-automatic 
power plant with minimum attention on 
your part! 

He’s backed by 60 years of O & S boiler 

engineering and manufacture. 


GET A POWERMASTER UNIT 
... or bulletin for further informa- 
tion from Orr & Sembower, Inc., 
974 Morgantown Rd., Reading, Pa. 


*T. M. REG. U, S. PAT. OFF. 


at various points at different pressures and 
(3) easy maintenance resulting from rela 
tively simple construction with no interna} 
complexities. Whitlock Mfg. Co, Hart- 
ford, Conn. 


Corrosion-Resistant Paint 


SERIES OF INDUSTRIAL PAINTS or coatings 
to be marketed under the name Alkacite 
employs a base which results in a pai 
ticle size of the solid content of only 
0.001 micron. When applied to porou- 
surfaces it is reputed to penetrate to the 
extent that moisture and acid reaction 
are blocked and corrosion, rotting and 
disintegration are retarded. It is further 
claimed that the coatings will not craze. 
crack, alligator, check, loosen or scale. 
Protective Coatings Inc, Box 56, De- 
troit 27, Mich. 


Lathe Angle Plate 


ADJUSTABLE, BASE-MOUNTED ANGLE PLATE 
attaches to the face-plate of a lathe as a 
substitute for special jigs and fixtures 
ordinarily required in lathe work on ir- 
regularly shaped pieces. Angle plate with 
its accessories gives precision machining of 
offset inside and outside diameters, bush- 
ings and die plates, as well as irregularly 
shaped castings. L-shaped in appearance, 
its side face is 5!, x 4 in. and its bottom 
face 5'4 x 53% in. Its base construction 
includes adjustment screw ground 
ways as well as gage points to position 
work quickly and accurately with size 
blocks or calipers. Straddle clamp with 
adjustable setscrews for tightening work 
accompanies the angle plate. 

Accessories that extend its usefulness 
come with the angle plate. These are: (1) 
fixture for holding plates, particularly use- 
ful in machining bushing and die plates, 
(2) large V-block and clamp, precision 
ground and heavily constructed for holding 
rounds up to three in. diameter and (3) 
special indexing head for positioning 
radially spaced machine operations. Madco 
Products, Ine, 516 Fifth Ave, New 
York 18, N. Y. 


Pressure Instrument 


ELECTRICAL CHARACTERISTICS of a wire fila- 
ment change with physical strain. This 
change forms the basis for a pressure-sen- 
sitive device with gas or liquid pressure 
converted to electrical energy for measur: 
ing, recording or controlling. Several pres- 
sure ranges, up to as broad a scope as 
0-to-20,000 psi, are available. 

A very fine filament, wire-bonded to 8 
hollow-metal core, constitutes the element 
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HIS FREE BULLETIN 


ILL SAVE YOU PLENTY ON PUMP PACKING COSTS 


@ If you are interested in reducing 
your pumping costs, send for the new 8-page 
Bulletin just off the press. 


A Pumcup is a unique, composition cup which 
replaces the usual ordinary packing on the piston 
of a reciprocating pump or hydraulic control 
mechanism. Pumcups ost nse their value in 
hundreds of plants, in varied types of service, over 
a period of 35 years. Some users report savings 
on pump packing and maintenance of as much as 
$100 per pump per year. 


CAN QaRC 
SOLVE M 


This new Bulletin gives you complete informa- 
tion about Darcova Pumcups—what they are, how 
they are applied, the principle of their operation, 
fluids pumped, sizes, reports of actual users, and 
other information important to all users of recipro- 
cating pumps and hydraulic controls. Ask for your 
ss, copy now—just a note on your letterhead or the 
Darcova Pumcups are sold by leading industrial distributors and coupon below will bring it. 

mill supply houses in most cities. If you don’t know who sells 
Pumcups in your city, ask us for the local distributor's name. 


/ Darling Valve & Mfg. Co., Dept. E, Williamsport, Pa. / 


Please send me without obligation a free copy 
q of your Pumcup Bulletin No. 4401. 


Name 


DARLING VALVE & {ae 


Manufacturing Co. Street 
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The men who know more than just the equipment 
they handle, know the fundamentals needed in any combustion 
job anywhere—they are the men who get ahead. Records here 
at Hays Institute prove that it is this sort of men who have taken 
Hays training and who urge others to profit by their experience. 


Combustion Engineering 

Is A Paying Profession 
The most rapidly developing field 
in engineering is Combustion. And 
today, with power plants loading 
present equipment to the peak, the 
need for men who can cut the load 
strain, cut fuel costs and get the 
most out of the plant is resulting in 
top-scale rewards. Such men will be 
needed even more to guide installa- 

tion of new equipment. 


You Begin To Advance With 
Your First Hays Lesson 

The Hays Home Study Course ‘in 
Fuel and Combustion Engineering 
will train you through simple, easy 
reading in your spare time. It is 
practical all the way through. Hays 
Institute has specialized for 28 years 
in Combustion Efficiency training. 
Grateful graduates tell us they begin 
to get better Combustion results right 
after their first lesson. 


Experience Alone Can't 
Make Trained Experts 


Knowing your own equipment is 
not enough today. You need a 
knowledge of Combustion funda- 
mentals. When you have it you can 
handle Combustion equipment 
and handle your present equipment 
better. The Hays course brings to- 
gether all the information on Com- 
bustion, all the latest developments 
in the field. Experienced men need 
it, yet anyone can understand it. 


Endorsed By Engineers 
And Plant Operators 


We want you to see the list of 
leading Combustion Engineers, cor- 
porations, and power plant operators 
who endorse this down-to-earth 
course. They know it gets results. 
They tell you this in our Free Book. 
They urge you to take this course be- 
cause there is nothing else like it. 


Write for Free Book Now! DON'T DELAY! MAIL COUPON TODAY! 


You can’t lose by getting the facts. We'll send our book, 

“Opportunities for the Combustion Expert” without obliga- 
tion or expense to you. Learn how every lesson is admin- 

istered by trained staff men who give the utmost in help and 

guidance. Get complete outline of course. Learn how to be- 


come a key man in Combustion. Send in the coupon now! 

HAYS INSTITUTE OF COMBUSTION 

430 N. MICHIGAN AVE., CHICAGO 11, ILL. (Dept. 18) 
Our 28th Continuous Year 


HAYS INSTITUTE OF COMBUSTION, 
430 N. Michigan Ave., Chicago II, Ill._—Dept. 18 


Please send me your Free Book “Opportunities for the Combustion Ex- 


Obligation. 


Name 


Address 


City. 


Company Name. 
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against which the gas or liquid pressuy 
is exerted. Increases in this applied pres. 
sure change the diameter of the wire 
which results in a change in filament jp. 
sistance and an accompanying change jy 
current flowing through the circuit. Essep. 
tially an electronic device, it transmits rp. 
sults over long distances whether for <irec; 
reading, recording or controlling. By her. 
metical sealing and a built-in compensg. 
tion the effect of extraneous forces such as 
temperature, it is claimed, are cancelled 
out. Dimensions of the SR-4 device is 5! 
in. long by about one inch in diameter 
Southwark div, Baldwin Locomotive 
Works, Philadelphia 42, Pa. 


Plate-Circuit Relays 


LMR Series, a standard plate-circuit relay 
in single- and double-pole contact arrange 
ments, is buflt in two sizes. Single-pol 
relays are 2} in. long, 2} in. high ani 
1} in. wide; double-pole models are 2} in 
long, 2} in. high and 2} in. wide. 

These plate-circuit relays are sturdil 
constructed, with extra large coils whic! 
make them sensitive enough to give gov 
contact pressure at low-current values 
Standard adjustment is about 0.1 watt for 
single-pole models and 0.2 watt for double 
pole, although lower valués may be ob 
tained when necessary. Unless otherwix 
specified, contacts are of #s-in. silver. Coil 
are available in all resistances up to 10,00) 
ohms. Coils on the LMR (except on specid 
order) are random wound on insulate 
bobbin, impregnated with baked varnis 
insulation. 

LMR relays are available in six contat 
arrangements: single pole, double throv; 
single pole, single throw, normally opet: 
single pole, single throw, normally closed: 
double pole, double throw; double pol 
single throw, normally open; double pol 
single throw, normally closed. Potter ¢ 
Brumfield Mfg Co, Princeton, In¢, 


Fluorescent Lamp 


CoLp-caTHODE instant-starting fluoresce! 
lamp minimizes effect of on-and-off 
quency in life of lamp. Available ¢2°' 
next year, K lamps, manufactured in 
lengths, 72 and 96 in., both of one# 
diameter, come in standard white, 
soft white, daylight and a variety of © 
lamps planned for the future. Al! la) 
(Continued on page 176) 
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fhere is far more here than meets 


WeldELLS alone 


combine these features: 


* Seamless — greater strength 
and uniformity. 
© Tangents—keep weld away from 


zone of highest  stress—simplify 
* In a casual inspection, the many Taylor Forge Nozzles like 


lining up. 
this seen in big power and process plants simply appear to be * Precision quarter-marked ends 
sturdy, workmanlike outlets for boilers and pressure vessels. —simplify layout and help insure 
accuracy. 


But there is far more to these nozzles than meets the eye, , . 
= hei d ti j Selective reinforcement — pro- 
for into their design goes a fund of technical informa ion tha willie, sailed: semua 
is based on more than forty years of research and experience " Permanent and complete identi- 


in dealing with the stresses in vessels and piping under pressure. fication marking —saves time and 
eliminates errors in shop and field. 
* Wall thickness never less than 


N WeldELLS, too, there is more than meets the eye, for in WeldELLS specification attteum—sernses tall 


J strength and long life. 

and our other regular stock welding fittings is reflected this same © Machine tool beveled ends —pro- 
accumulated ‘“‘know-how’’—this broad experience in designing and manu- vides best welding surface and ac- 

facturing for full strength. curate bevel and land. 
* The most complete line of Weld- 
An excellent example of this is the distribution of extra metal in _ tga pe Baal Steel 
anges in e oria — insures 
WeldELLS where stress is greatest. Another, is the tangents which remove 

the weld from the zone of maximum stress. In fact, you will find evidence sponsibility. 


of adherence to highest engineering standards and complete mastery of 
manufacturing methods in all the features listed opposite—features that 
are combined only in WeldELLS. 


Check this list and we believe you will agree that: 


Fi ihave 


B over thing 
TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago P.O. Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bldg. 
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. +. more and more of the country’s large Power Users and Utility Plants each 
year, are turning to the DETROIT ROTOGRATE STOKER. 


Proof of ROTOGRATE dependability and efficiency lies in the complete satis- 
faction and in the repeat orders of many long-time Users. 


The ROTOGRATE successfully burns a wide range of fuels without special 
preliminary processing of the coal. 


The ROTOGRATE quickly responds to widely fluctuating loads, maintaining 
high efficiency. 


Ash is unusually low in carbon and clinkers are negligible. 


Maintenance and power costs are unusually low. 


INVESTIGATE THE ROTOGRATE in the interest of economy and better 
performance, 


Our engineers will gladly explain its many advantages, without obligation. 


DETROIT STOKER COMPANY 
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CONTINUOUSLY. 


GENERAL MOTORS BUILDING « DETROIT 2, MICHIGAN © 


Works at Monroe, Michigan e District Offices in Principal Cities e Built in Canada at London, Ontario 
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The monvutacturer of 
machinery using LUBRI- 
PLATE for initial lubrico- 
tion wants the machine 
operator to continue to 


= use it for service lubri- ie 
cation. LUBRIPLATE is the best lubricant ~~ 
for the job. Thot is why it was used in the | 


first place. To assure you of o convenient 
source of supply of LUBRIPLATE, the ma- 
chine monufacturer put a tag with a post- 
card on the machine before he shipped it. 
Tear off the postcard, fill in your name and 


address and mail it to us. We will notify pm 


you of the name and address of the neor- 
est LUBRIPLATE Dealer and see that he 
calls on you. 


FOR YOuR 
MACHINERY 


No. tor genera 


a. Ring oiled me! lubrica. 
oiler 


Pressure gun or pplication by 
No. 70—For a wide 
ra 
degrees F. peratures 


"g at speeds 
Peratures up to 


Write for o booklet, ‘The LUBRIPLATE Film 
written especially for your industry. 


KE BROTHERS REFINING ¢ 
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operate on a 120 milliampere multiple 
ballast. 

Lampholders constitute accessory equip- 
ment which permit multiple operation. 
Lamp base employs a special contact pin, 
which fits into lampholder with a similarly 
designed hole. This precludes use of other 
fluorescent lamps with different starting 
and operating characteristics. For series 
connections, lampholders for higher voltage 
are under development. Sylvania Electcic 
Products, Inc., Danvers, Mass. 


Pump Strainer 


PERFORATED METAL, steel or bronze, for 
strainer basket gives long life. Slotted 
lugs of the top plate line up with the lugs 
of strainer body to receive four holding 
bolts, thus permitting quick removal for 
cleaning. Compact design allows mount- 
ing in small space; companion flanges are 
included since unit is flange mounted. 
Low Swine strainer is made in 2- 2}- and 
3-in. intake and discharge sizes for a capac- 
ity of 100 gpm at 600-F maximum tempera- 
ture and 75 psi. Blackmer Pump Co, 
Grand Rapids, Mich. 


Bench Lathe 


V-BELT-DRIVE 9-in. precision bench lathe is 
latest addition to company line. Made espe- 
cially for those who prefer the advantages 
of V-belt drive, this bench lathe features 
4-step V-belt cone pulleys which, with the 
back gears, provide either 8 or 16 spindle 
speeds ranging from 46 to 1176 rpm. It is 
made with either quick-change gear or 
plain-change gear equipment for a wide 
range of thread cutting and power longitu- 
dinal feeds. Two of the models incorporate 
power cross feeds. 

All models have a 9}-in. swing over bed 
and saddle wings and }-in. headstock 
spindle hole with maximum collet capacity 
of } in. Choice of bed lengths gives max- 
imum distances between centers up 
to 34 in. This lathe is ideal for precision 
toolroom or production work and for gen- 
eral use in machinery, laboratory and re- 
pair shops for machining metals, plastics, 
etc. South Bend Lathe Works, 373 E 
Madison St, South Bend 22, Ind. 


Phosphor-Bronze Electrode 


SHIELDED-ARC, REVERSE POLARITY, dc elec- 
trode answers demand for heavy-coated 
phosphor-bronze rod. Heavy, specially de- 
signed coat with soft-arc application is 
basis for claims of easy deposition, cor- 
rect bead contour, reduced spatter loss and 
freedom from porosity resulting from metal 
transfer by spray action. Manufacturer 


EDCO 
SPRAY 
NOZZLES 


for RE-COOLING AND 
AIR CONDITIONING 


Any industrial atomizing 
—cooling—or washing oper- 
ations that call for spray 
nozzles can be done better 
with Edco. 


Here’s why: every EDCO 
tip is carefully designed and 
checked for spray angle, 
atomization and actual 
rated capacity — goes 
through rigid inspection be- 
fore the EDCO diamond is 
stamped on it. 


EDCO is furnished in 


STAINLESS STEEL 
BRONZE 
NITRALLOY 
MONEL 
STONEWARE 
HARD RUBBER 


For savings offered by EDCO 
write at once for Booklet 2046. 


EDDINGTON 


METAL SPECIALTY CO. 
P.O. BoxK Eddington, Po. 
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No. B=Because of its high film Strength 
and long life reflects outstanding per. 
) formance in most types of enclosed 
No. 107 
| 
No. 130-AA—Known nationwide as the 3 
superior lubricant for pen gears, heavy ey Po 
duty bearings, wire rope, etc. ES. 
PLATE lubricant that has achieved wide } 
acclaim for Use in the general run of ball 
and roller bearings opepets 
to 5000 RPM and on | 
300 degrees F. 
UBRIPFLAI 
eK. 


20 
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and wiring of new buildings 


in the post-war era will call for electrical ma- 


LNATIONAL 
| terials that will carry a burden of demand far 
beyond today’s expectations. Such insurance in 
building wiring and raceways, such extra in- 


herent quality are certain when the National 


Electric System of wires, cables and raceways 
is employed. Specify National Electric products 
for all electrical wiring requirements in domestic 


ie and commercial buildings. Our 350 page hand- 
CONDI 


ar AND BABELSeOr book of electrical products and engineering data 
is available on request. 


Ne ional Electric 
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recommends Phos-Trode Weldrod for high 


speed, quality welding of bronze, brass, 
J E F F E R S O N copper, steel, cast and malleable iron ip 
all positions. Ampeo Metal Inc, Mil. 


UNIONS 


Feature the 


RECESSED BRASS SEAT 


Assuring leak-proof 
joints without jamming 


All Jefferson Unions are designed with the exclusive Recessed — 
Brass Seat which distinguishes "Jefferson" and which has won Grinding-Wheel Dresser 
the approval and acceptance of alert engineers for piping - : 
installations of all kinds. Heavity consteucten machine-tool acces. 


This construction provides what is in effect a brass 

and iron joint of permanent tightness. Location of this Seat “ae 

is such that free flow through the fitting is assured. Further- 

more, full protection is provided against pipe ends being plate forms up to 1'4 in. long, cuts any 

Consult us or screwed in too far and coming in contact with the seat. angle and produces both convex and con 


cone Jefferson Unions can be depended on for highest quality in cave up to one 


piping problems; materials and workmanship. They are available in a wide range d a ie ae + provide settings for radius 
SS Jet. of sizes and pressure capacities and in a full range of Specialty ressing and a sine bar serves for angle 
Saccen “atone. types for maximum convenience in making up pipe joints. dressing for a higher degree of accuracy 


with the regular cali- 
dial. dco P 
JEFFERSON UNION CO. || Pitti 

601 West 26th St., New York 1, N. Y. 


Factories at 


LEXINGTON 73, MASS. LOCKPORT, N. Y. 


Assure Accuracy, Positive 


M t ae C U RY Operation and Long Life 
SWITCHES 


MERCOID 


Safety Vents 


COMBINATION VAPOR VALVE and_ rupture 
diaphragm gives a double-protection safety 
vent. Special disk, which breaks to relieve 
excessive pressure, is featured in addition 
to the normal function of permitting 4 
safe escape of inflammable gases from a 
tank. Perforated-brass plates, placed in ven! 
passage, prevent flames from flashing back. 
Vents come in cast bronze, steel, semisteel 
and cast iron. J A Zurn Mfg Co, Erie, 
Pa. 


Tilting Type 


opening and closing an electrical circuit. They cannot be affected by dust, dirt, moisture 
or corrosion; nor are they subject to open arcing, pitting. oxidation or sticking of contacts. 

Mercoid Switches are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated above, operates 
with the movement of the magnet—the tube remains stationary. The tilting type, opens 
and closes the circuit on a snap-action principle. Both types provide an instantaneous 
and positive “make” and “break” in the circuit. 


Our engineering staff will assist in their application to any of your switch problems. 


Further information sent upon request, Fluorescent Ballasts 


AmERTRAN BALLAST, for hot- and cold- 
cathode fluorescent lighting, may be recog 


THE MERCOID CORPORATION BELMONT AVE.- CHICAGO, ILL. 
nized by its roll-turn lead-out that prevents 
strain on lead insulation and makes wiring 


M : R C O | D DA C O N i R O L S easier. Since this lead-out is of the 2-way 
SOLVE INDUSTRY'S AUTOMATIC CONTROL PROBLEMS be to 


or interior channels. American Trans 
former Co, Newark 5, N. J. 


= 

‘ Mercoid hermetically sealed mercury switches are the most dependable means for 
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A WORKABLE DEFINITION OF THE TERM 
“POWER FACTOR” 


The term arose because, in alternating- 
current circuits, the energy supplied to 
induction motors, transformers, and 
other inductive equipment is composed of 
two kinds of current: 

1. Power-producing (or ‘“‘working’’) 
current, which is converted by the equip- 
ment into useful work. 

2. Reactive current (also called ‘‘mag- 
netizing,” “‘nonworking,” or “‘wattless’’), 
which is needed to magnetize inductive 
equipment before it will operate and while 
it is operating. 

This current is not converted by the 
equipment into useful work. For ex- 
ample, it provides the flux across the air 
gap of an induction motor, through which 
the kilowatts flow to do work connected 
to the shaft. The vector sum (explained 
at the right) of these two currents is 
termed the ‘total current’’—the actual 
current supplied to the load. 

“Power factor” simply expresses the 
ratio of power, or “‘working,”’ current to 
the total current. 

The “working” current is usually ex- 
pressed in watts or kilowatts, the total 
current in volt-amperes (volts X amperes) 
(volts Xamperes), 


1000 
(V3 X volts Xamp). 
1000 


or kilovolt-amperes 


ina 3-phase system 


Hence, in a formula: Power factor = 4 
fxample: 

What is the power factor of the load on 
a 460-volt, 3-phase system if an am- 
meter shows 100 amperes in the circuit 
and a wattmeter reads: 63.6 kilowatts? 

Since, in a 3-phase circuit: 

Kva 3X volts Xamperes 

1000 
_ 1.73 X460 X100 _ 
1000 


Power factor = 


often expressed, 80%. 


WHAT ““POWER-FACTOR IMPROVEMENT” 
REALLY IS 


To “improve power factor” you simply 
neutralize or eliminate the reactive cur- 
tent from the feeder by supplying it 
locally, When this current is completely 
neutralized, all the current is ‘‘working.” 
Vhen the “working” current and total 
current are equal, the power factor is 
or, as sometimes expressed, 

Capacitors are usually the easiest, 
Quickest, and least expensive method of 
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supplying reactive current. They are 
“generators” of the reactive current 
required by inductive loads. When they 
are located near the load, they furnish 
the magnetizing requirement direct, and 
the power circuit need furnish only the 
“working”’ current. 

Using the case at left as an example: 


WORKING CURRENT 


The load draws 100 amperes from the supply 
circuit. Because part of the current is consumed 
by the magnetizing requirements (orange line) 
of the load, only 80 amperes are actually being 
converted into useful work. 


After a capacitor is added, the magnetizing 
requirement is supplied by the capacitor, and it 
is necessary for the supply circuit to deliver only 
80 amperes to get exactly the same work. No 
feeder capacity is wasted in nonproductive work. 


WORKING CURRENT 


Similarly, if four such loads were fed 
from the same circuit, the supply current 


_ would be sufficiently reduced, by means 


of the capacitor, to make it possible to 
add another load of the same magnitude 
without increasing the current. 


In the first sketch shown above, it 
would appear that since the current 
supplied to the load is 100 amperes, and 
since only 80 amperes of this are being 
converted to useful work, the magnetiz- 
ing requirement of the load must be the 
difference between the two, or 20 amperes. 
Hence, it might further be assumed that 
a 20-ampere capacitor should be installed 
to compensate for the magnetizing re- 
quirement. However, neither of these 
assumptions is correct. The subtraction 
of the ‘‘working” current from the total 
current never equals the magnetizing re- 
quirement—an important fact to remem- 


407-86-5700 


ber. The relationship of the “working 
current to the total current is known as 
a ‘“‘vectorial” relationship. Although diffi- 
cult to explain in a few words why this 
is so, the relationship itself is easy to 
show with a right triangle. 

This right triangle makes it easy to 
find the correct value of the magnetizing 


; Working current = 80 amperes 


Reactive 
current s 


current (X), by using the well-known 
formula for a right triangle, viz., the 
square of the longest side is equal to the 
sum of the squares of the other two sides. 
Therefore, 
(80)? +(X)* = 1002 

(X)* = 10,000 —6400 = 3600 

X =60 

Therefore, a capacitor that will de- 
liver 60 amperes must be installed to 
supply the full magnetizing requirement 
of the load, rather than a 20-ampere unit, 
as might at first be supposed. 

Capacitor application data can be 
obtained by writing for Bulletin GEA- 
3225A. Bulletin GEA-2742C will bring 
you product data on Pyranol capacitors 
for power-factor improvement. General 
Electric Company, Schenectady 5, N. Y. 


PYRANOL 
CAPACITORS 


high 
Tass, 
n in 
Mil. 
| 
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INVERTED BUCKET TYPE 

For use where greater condensate capacity is required as in | 


BLAST COILS DRYING ROOMS - GREENHOUSES - STEAM MAINS 
PIPE COILS UNIT HEATERS WATER HEATERS 


Suitable for working pressures to 250 P.S.I. and temperatures to 450°F. Inlet and outlet connections 
—'2" to 242" LP.S. Continuous flow capacities up to 70,000 Ibs. per hour according to size, seat orifice 
and trap differential pressure. Furnished with various size seat orifices that will operate at any 


pressure below and up to the following Pressure Ratings: 30, 50, 75, 100, 125, 150, 200 or 250 lbs. 
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CONTRO 


% DEPENDABLE OPERATION assured through use 
of Clark long life ball type disc and seat. Made 
of “Clark-loy” alloy highly resistant to wire 
drawing and cutting. Precision lapping assures 
tight seating. 


x REMOVABLE DISCHARGE VALVE held in position 
by two alloy studs and nuts, assures absolutely 
tight joint and permits easy removal. 


% DISC AND SEAT INTERCHANGEABLE. To convert 
from one pressure rating to another it is only 
necessary to change the disc and seat. All other 
internal working parts remain the same regard- 
less of pressure rating. 


¥ DUAL OUTLET for either horizontal or vertical 
piping. Outlet not piped may be used for 
checking trap operation without disturbing 
pipe connections. 


* UNRESTRICTED CONDENSATE FLOW assured 
by generous ports and passages. 


*¥ NO DIRT ACCUMULATION. Swirling action 
caused by flow of condensate within and around 


RITE FOR FREE CATALOG SHOWING COMPLETE LINE OF CLARK FLUID CONTROLS 


ESIGN FEATURES OF SERIES 80 STEAM TRAPS 


bucket keeps foreign matter constantly in sus- 
pension enabling it to be discharged along with 
condensate. Any oil entering trap rises to top 
and is discharged ahead of condensate. 


%& AIR REMOVED RAPIDLY, in large volumes to 
assure efficient operation of steam system. 


y%& POSITIVE, INTERMITTENT TRAP ACTION is pro- 
vided by Clark “Patented” Bucket Venting 
Device. 


ye READILY ACCESSIBLE WORKING PARTS attached 
to cover—removable as a unit. 


ye HUSKY CONSTRUCTION throughout assures 
long life and low maintenance cost. Body and 
cover made of high tensile cast semi-steel. Work- 
ing Parts of either “Clark-loy” or stainless steel. 


ye DURABLE AND POSITIVE OPERATING LEVERAGE. 
Minimum friction, no lost motion, providing full 
opening of discharge valve for maximum 
capacity. Velocity of discharge does not float 
the lever and valve mechanism to restrict flow. 


Inverted Bucket Traps 


Compact and Economical 
for Quick Starting and 


bucket Traps 


Acting and Reli- 
eneral Drainage 


Pressure Regulator Valves 
Sturdy Design to Provide 
Accurate and Dependable 


Pumping or Lift Traps 
Drains Liquids from Sys- 
tems Under Either Vacuum 


tSteam, Air or Efficient Operation of Regulation of Steam, Air or Pressure and Discharges and Scale from Flow of 
and Other Flui Steam Heating Lines and and Other Gas Pressures. Against a Lift or Back Steam, Air, Gas, Water 
Systems; Equipment. Pressure. and Other Fluids.. 


Quick Strainers 
Prorect Vital Equipment 
by Removing Dirt, Grit 


HE CLARK MANUFACTURING CO.- Cleveland 14, Ohio 


WESTERN CANADIAN DIST. EASTERN CANADIAN DIST. 


YORE DRY KILN COMPANY OF CANADA, LTD. %& LYTLE ENGINEERING SPECIALTIES, LTD. 
VANCOUVER, BRITISH COLUMBIA 360 NOTRE DAME ST. + MONTREAL 1, CANADA 


37 YEARS MANUFACTURERS OF WIGHEST QUALITY STEAM 
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(Continued from page 154) 
without shutdown and tlie other {or 2]. 
000 hr between overkauls. For the |at. 
ter, after nearly three years operation, 
one ball bearing of the gas-turbine 
auxiliary set had to be replaced and 
packing gland of the circulating pump 
renewed. Two new 175,000-lb-per-hr 
units have been erected at Pedro Ven. 
doza station at Buenos Aires and a 90. 
000-lb-per-hr boiler is under construc. 
tion for Alexandria, Egypt. 

This brief review of power-machiinery 
development during war years indicates 
that the Swiss will have a definite hand 
in shaping the power pattern of the post. 
war period. With their manufacturing 
plant relatively untouched by war, 
skilled labor of long experience, excel. 
lent research laboratories and other 

facilities, they are ready for the recon. 

FL EX 0 | 0 I hntTs struction stage. Further details of tech- 

are used everywhere a flexible or swing pipe joint is required to convey steam, compressed nical development will appear = forth- 
ait. gas, water, oil and other fluids through pipe lines that must be moved or swung in coming issues of Power. 

different directions or to supply machinery or equipment with any fluid while in motion. 

Simplicity is one of the outstanding features of FLEXO JOINTS as there are no springs, 

ground surfaces or delicate parts embodied in their construction. All moving parts are 


entirely enclosed and fully protected from dirt and grit. And—they are equally as 
simple to install and will outlast the pipe or machine to which attached. 


4 styles: ivon pipe sizes from Vs inch to 3 inches Air Conditioning 


All pressures up to 1350 lbs. superbeated steam. 
Your regular supply house has them or order direct from (Continued from page 75) 


FLEXO SUPPLY COMPANY Inc., 


4224 Olive Str. St. Louis (8) Mo. —— til tl , aches 80 F 
In Canada: S. A. Armstrong Ltd., 115 Dupont Str. Toronto (5) Ont. Style ""F” this value until the water reaches : 


At this point motor speed is increased 
to and remains at 1150 rpm until water 
drops to 75 F when motor speed reduces 
to 880. If water temperature falls to 
70 F motor speed reduces to 575 rpm. 
At these speed values fan performance 
is as follows: 


Speed point 1 2 3 
Fan speed,rpm 122 184 245 
Air volume, cfm 30,000 60,000 84,300 
Fan horsepower 2.0 6.5 13.7 


Controls are so interconnected witli 
the refrigerating machine that it car 
not start unless cooling tower is in oper 

VIKING ation. Shutting down the compressor 
also shuts down the cooling-tower {ai 

The Viking factory, which has been devoted 90% to and pump. Spilled air from conditioned 


: . : areas goes to cooling tower. Entrance 
producing pumps for the armed forces, is being reconverted . 


louvers, spray-eliminator blades and cer: 
to civilian production just as rapidly as possible. ter, water distributing trough, shell and 


You should note a gradual but substantial increase in catch basin are steel. Water baffles are 
Viking pumps available for your industry by November Ist. cypress, and fan supports are galva 


This picture should be considerably brigh 1 ized structural steel. 
" Rubber expansion joints in pipelines. 


cork disks under motor and fan base: 
plates, and fabric sleeves between fan: 


Write today for Bulletin Series 2500W 
which describes and illustrates Viking Rotary and ducts prevent transmission 0! 
Pumps widely used in the power equipment vibration or noise outside the machive 
field. It will be sent FREE by return mail. rooms. Where ducts pierce floor arches 


walls and shafts, they are equipped wit) 
weighted fire dampers held open by 


RIC 
C 0 fad P AN Y fusible links. Once closed, spring latches 
7 lock them until reset by hand. 
CEDAR FALLS IOWA 


Ducts transmitting air at velocities 
of 1000 to 1500 tpm are braced ever! 
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“It’s Yours, Old Man,” said the Sullivan Machinery Co. 
to the Allis-Chalmers engineer. ‘All that compressor 
needs to make it happy is a motor. But it’s got to 
have the right qualifications before it can keep com- 
pany with my machine!” 


"Don't Want This! Looks like the motors in San Fran- Well, That Compressor Manufacturer made our heads 
cisco and the compressors in New York. What I whirl. Lighter . . . more compact . . . simple design 
want is a motor that'll hug that compressor so close . . . tugged construction . . . trouble-free . . . these 
you can’t tell where one starts and the other ends. were only part of what he wanted. So we measured 
It's got to...” and figured and made designs . . . 


Result: A completely integrated package unit with a We Cut Overall Size by pressing the rotor on the com- 
mighty saving in space. To install it you only had to pressor shaft, That eliminated motor bearings and 
connect the leads and it began to purr. Speaking of with it lubrication worries and any chance of misa- 
purring — you should have heard Mr. Compressor lignment. A new type of housing reduced weight, 
Builder when he saw the finished product. helped pack more hp into less space. 


A 1926 


There's a Moral: Every time Allis-Chalmers 
engineering solves special motor problems, 
we discover new ways to build better stand- 
ard motors for you. Watch for these new 
and better motors from A-C. 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. 
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Stop it with 


It’s easy to stop wasting power with 
Ranarex. Just measure the CO: in flue 
gases with this instrument and you can 
regulate combustion to the exact point 
at which you get the most power possible 
from the fuel consumed. You eliminate 
guesswork, stop wasting fuel. Users re- 
port big savings—up to 20%. 

Anyone can operate Ranarex. It’s so 
simple it can be taken apart with a 
screwdriver. It’s the only all-mechanical 
CO: indicator and recorder—contains no 
chemicals or fragile parts to get out of 
order. Yet it gives almost instant read- 
ings, accurate to within 3/10 of 1%. 

Get full details about this amazing 
fuel-saver now! Write to The Permutit 
Company, Dept. A,330 W.42nd St., New 
York 18, N. Y. In Canada: Permutit 
Company of Canada, Ltd., Montreal. 

* Trademark Reg. U.S. Pat. Off. 
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three feet, and above 1500 fpm every 
two feet. Where changes in vertical or 
horizontal direction occur, inside radius 
of curves is at least equal to duct width. 
At important points special duct turns 
fitted with accurately spaced turning 
blades direct the air flow. Special de- 
flector cores feather off the proper por- 
tion of air into branch connections 
whose location or arrangement might 
otherwise prevent proper distribution. 
Discharge outlets are designed to dis- 
tribute the air evenly throughout the 
spaces served, without noise or objec- 
tionable draft, and mix it with the 
room air to maintain the desired con- 
ditions at breathing level. 

Main-air intake, dehumidifier, pri- 
mary- and secondary-air-fan ducts in 
the basement. chilled-water piping and 
water cooler have 2-in. cork insulation. 
All other duct runs have l-in. cork 
board. Steam lines and basement ceil- 
ings are insulated with 2-in. 85% mag- 
nesia. Steam and condensate lines con- 
cealed in fireproof-floor fill are inclosed 
their entire length in #20 USG black- 
iron casings carefully fitted around the 
pipe insulation and supported so as to 
form a solid bed for finished floor ma- 
terial. Galvanized sleeves surround 
branches rising from these lines. 


Condensate System 


Condensate returning from indirect 
heaters and radiators, after passing 
through traps (thermostatically 
vented), flows by gravity to a duplex 
vacuum-pump unit which forces it 
through a domestic-water preheater be- 
fore being discharged to waste. Pre- 
heater is designed to cool not less than 
6000 Ib per hr of condensate from 200 
to 100 F when full flow of 60-F fresh 
water circulates through it. 

Vacuum-pump unit consists of a re- 
ceiving tank and two pumps, one motor- 
and the other turbine-driven. Each 
pump is rated at 30,000 sq ft of equiv- 
alent radiation and capacity of 42 
gpm of water and 17 cfm of air while 
maintaining a 10-in. vacuum and pump- 
ing against a head equal to 20 psi. Tur- 
bine operates on 100- to 135-psi steam 
and exhausts at 2-psi backpressure. 
Automatic controls permit operating 
either one or both pumps. 

Wall radiation (inclosed radiators) is 
laid out on the basis of 300 Btu per hr 
per sq ft (actual) of cast-iron surface. 
Indirect radiation (preheaters, reheat- 
ers and boosters) is designed for 240- 
Btu actual heat emission per hr per 
sq ft of surface. Automatic valves con- 
trol steam supply to indirect heaters 
and inclosed radiators; exposed radia- 
tors have manually operated packless 
valves. Tempering, reheating and boos- 


COSTLY SHUTDOWNS 


Prepare well for the opportunities 
of the newera ahead. Install France 
Full-floating Metallic Packing and 
seal piston rods at any pressure, 
on any type of reciprocating en- 
gine, pump or compressor as well 
as reciprocating or oscillating valve 
stems. Seals any vapor up to 15,000 
Ibs pressure, controls oil and con- 
densation. 

For star performance (maximum 
sealing efficiency with minimum 
maintenance expense), specify 
France Full-floating Metallic Pack- 
ing, Standard Packing of the In- 
dustry. 


Write for 
Catalog 


Contains 
usable in- 
formation 


Packing Designs for Any Ser- 
vice 
Installation Procedure 


Methods of Lubrication 


Oil Returnand Stripping Rings 


€ 
@ Pressures and Temperatures 


Handy Reference Tables 


PHILADELPHIA 35, PA. 


Branch Offices in Principal Cities 
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WHY LOSE PART of the performance 
ou pay for in important clectrical 
uipment. Lack of proper wiriaz 
an reduce production capacity 
wenty-five to fifty per cent! 

What about your wiring plans? 
bo they anticipate new electrical 
uipment, postwar expansion? It’s 


BRING VICTORY SOONER 
MORE WAR BONDS 
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for the future -°° 


| Bi 


sare 


far cheaper to revise blueprint wiring 
setups now than face costly shut- 
downs for alterations later. 


Make a reminder today! See con- 
sulting or plant power engineer— 
clectrical contractor or power sales- 
man. Get their angles on the need to 
Wire Ahead! Anaconda Wire & Cable 


“Overworked elec- 
trical wiring robs 
modern equipment 

of performance 


Company, Subsidiary of Anaconda 
Copper Mining Company. General 
Offices: 25 Broadway, New York City 
4, Chicago Office: 20 North Wacker 
Drive 6. Sales Offices in Principal 
Cities, 


ANACONDA WIRE & CABLE COMPANY 


ck- | ‘ 
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LIQUID GAS TEMPERATURE 
CONTROL PROBLEM 


NIAGARA. 
| 


These publications describe the NIAGARA AERO 
HEAT EXCHANGER and some of its applications. It accurately regu- 
lates the temperature of gases and liquids. Industrial plants using 
chemical and heat-treating processes have gained extra benefits from 
using this equipment wherever cooling water is used or any fluid is cooled 
to exact temperatures. 

Some of the applications are: controlling temperature of liquid chemi- 
cals and intermediates in process; controlling jacket water temperature 
in power and process equipment; regulating the temperature of control- 
led atmosphere; controlling liquid bath temperatures. 

As a cooler, the NIAGARA AERO HEAT EXCHANGER saves the 
cost of 95% of the water circulated. 


Niagara Bulletins 90, 94 and 96 give detailed information. 
Write for them today. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-115. 6 E. 45th Sc. NEW YORK, 17, N. Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING ) HEATING @ DRYING 


NIAGARA © 


-HUMIDIFYING AIR ENGINEERING EQUIPMENT 


196 (782c) 


ter heaters are constructed of 54-in,.Q 
seamless copper tubing fitted wit) hel; 
cally wound copper fins. Large bvostey 
heaters have two rows, and small heg 
ers one row of tubes. 

Air chambers at secondary-fan ine, 
contains one set of 6-ply paper-clo 
filter pads capable of removing 95% of 
suspended particles from the air, | 
filter pressure-drop gage, having pie, 
ometer tips ahead of and behind tha 
filter, mounts on the outside of each 
filter chamber. The paper cloth is rp 
placed when gage shows 0.25-in. pres 
sure drop. 

Consulting engineers were Jaro 
Baum & Bolles; architects, Louis § 
Weeks and Cross & Cross. 


Power News 
(Continued from page 134) 


great promise for many other transpor 
tation and industrial uses. 

The laboratory, which will be com 
pleted as soon as possible, will under 
take specialized technical studies lead 
ing to the discovery of new techniques 
required in construction of machines 
operating at extremely high speed, high 
temperature and high compression. Its 
equipment will include a_ supersoni 
wind tunnel and unique facilities for re 
search in the elements of compressors 
combustion devices, jets and gas tur 
bines. Test facilities will also be pro 
vided for operation of such devices un 
der controlled conditions. 

“Recognizing the importance of th 
field and the need for immediate work 
both in research and in the training 
of young engineers,” Dr Hunsaker said 
“the Institute established a faculty com 
mittee representing aeronautical, me 
chanical, metallurgical chemica 
engineers to investigate the preset 
status and future potentialities of g 
turbines. The report of that committe 
was emphatic on one point, that the ga 
turbine field must be recognized as 04 
of the most important objects of studi 
in mechanical engineering. 

“The Institute is fortunate in having 
on its staff a number of men who 4% 
recognized leaders in their respecti"4 
professions and who have had consid 
erable experience with gas turbines ¢ 
their component parts, or in closely 
lated fields. This concentration of ¢ 
perienced personnel places the Insti 
tute in a highly favorable position “ 
undertake a broad program combinit! 
research .and advanced technical educa 
tion, which will qualify young engineer 
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You will want to investigate Worthington 
Multi-Stage Steam Turbines for either con- 
densing or non-condensing service. Worth- 
ington’s familiarity with all phases of steam 
power and specialized knowledge of Steam 
Turbine engineering account for low mainte- 


nance and smooth, dependable economic operation. 


Low steam consumption is inherent in the 
design of these turbines, built in sizes from 
100 HP to 10,000 HP for operation on high or 
low pressure steam and for speeds up to 9000 


RPM. For full descriptive literature, write 


Worthington Pump and Machinery Corporation, 
Harrison, N. J. 
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WHO USES THEM? 


Worthington Multi-Stage Steam Turbines— 
condensing and non-condensing types — are 
now driving blowers, generators, pumps, 
line shafts, refrigeration compressors, air- 
conditioning units, paper machines, cane 
shredders, etc. Data that proves there's more 
worth in Worthington is available on request. 


with Worthington Multi-Stage Lurbines 
_ Steam Turbines driving gas 
TS-1 
187 


DAVIS AUTOMATIC RELIEF VALVES 


Leit — No. 110 
Exbcust Relief 
Valve for con- 
denser protec- 
tion service. 


Left — No. 80 “Noise- 
less’’ semi-balanced 
Back Pressure Valve . 
for exhaust lines. 


Right — No. 265 Tur- 
bine Bleeder and 
High Pressure Relief 
Valve. 


No power plant valve 
is more important 


In 69 years of specialization on uum, and relieves to atmosphere at 
power plant automatic valve spe- a fraction of a pound pressure when 
cialties, Davis has brought the vacuum is lost. 


atmospheric exhaust relief valve to 
a high point of perfection, with a 
combination of engineering features 
not found elsewhere. 


Hand lifts, top or bottom, or hy- 
draulic cylinders permit testing the 
action and holding valve open 
when desired. 

Let's look inside the No. 110: The 
bronze-to-bronze-contact valve is 
water-sealed through inlet and over- 
flow pipe connections in the body. 
Valve action is cushioned by a 
closed-top internal dash pot eliminat- 
ing sticking of valve due to foreign 


Angle designs available as well as 
horizontal and vertical. also valves 
that will function as a relief valve 
part of the time and back pressure 
valve at other itmes, or with hold- 
open attachment so that valve must 
be closed manually once it has 


matter. Flapper valve permits quick relieved. 

opening. slow closing movement. 

There is full pipe area through the Let us help you on automatic valve 
port and all body passages. The problems for steam ... air... gas 
valve holds tight under high vac- . +. water... and oil, 


Ask for ENGINEERING BULLETIN NO. 101A 


DAVIS REGULATOR COMPANY 
2540 S. Washtenaw Ave., Chicago, Ill. 


188 (783a) 


to apply new knowledge for the be:efit 
of industry.” 

Contributors to the MIT program in. 
clude Alfred P Sloan Jr, chairman of 
board of General Motors Corp and q 
life member of the Institute’s coryora. 
tion; the General Electric Co; Westing. 
house Electric Corp; United Aircraft 
Co; Hooven, Owens, Rentschler (Co,; 
and Curtiss-Wright Corp. 

Principle of the gas turbine is not 
new, the MIT announcement recalled, 
but until recently it could not be put 
into practice because of certain mechan. 
ical difficulties. Metals were not avail. 
able, for example, which would make 
turbine blades able to withstand the 
high temperature and speed demand: 
of hot gas operation. 

One of the most important recent de. 
velopments was the turbine super. 
charger produced by General Electric 
Co. During the war gas turbines were 
developed principally as the chief com. 
ponents of jet-propulsion devices. 


Hearings Held in Manila 
On Power Reconstruction 


The Commerce Dept disclosed that pub- 
lic hearings were held at Manila, P. L, to 
determine whether reconstruction of the 
shattered Philippine power system should 
be based on the prewar practice of 220. 
2-phase distribution or on the U. S. stand- 
ard 110-v 1- and 3-phase system. 

Intention to return to the prewar system 
was announced recently by the Associated 
Gas & Electric Co., the Dept disclosed, 
adding that it was widely felt that in view 
of the “almost complete destruction of the 
electrical generating system in the Philip- 
pines,” a change to the U. S. standari 
could be made. Originally, the Spanish 
company that installed electricity in Manila 
used the 3-phase system. Transfer to the 
220-v 2-phase system took place in 1%5 
when the U. S. company took over. 

Both 3-phase and single-phase current 
either 110-v or 220-v can be taken of 
2-phase transformers without a change i 
wiring. Before the war, the Navy took 
Manila electric energy from the 2-phas 
system and distributed it through 3-phas 
transformers, facilitating the use of single 
phase 110-v appliances. The company dit 
couraged the practice because existing 
meters would not record 110-v current and 
extra work was involved in changing the 
wiring where 2-phase and single-phase serv: 
ice was required. The new meters record 
both voltages, which today are being used 
somewhat indiscriminately. This practice 
is not as acceptable as it might be since 
equipment designed for 110-v current burt 
out when used on a 220-v system and 2204 
equipment fails to operate on 110-v service. 

Damage surveys throughout Manila stea™ 
and Botocan hydro stations have beet 
completed and plans for system rehabilite 
tion were drawn. Service should be avai 
able by now. 

(Continued on page 192) 
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es 8) 
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" evere has them NOW 
ctric 
were Revere knows well how Ww precious.to.the-nation tach “Or t these p post-war 
com: ______—days-earrbe;“atid how crippling to industry and employment could be 
ion a shortage of essential metals. That is why, since V-J Day, Revere has 
been in full production for peace. 
nila "Fortunately, Revere metals can serve the needs of creating as well 
: as those Of~destroying, can make as fine bathroom fixtures as bomb 
‘ion 
fuses, as excellent radia \ators~for_automobiles as for half-tracks. No 
t pub- difficult reconversion problems have ‘Stiffed-che outpouring of Revere 
to metals. 
should Revere.copper, brass, bronze, aluminum, magnesium, steel, are 
2204 ready now, ate. already busy in thousands of plants helping shorten 
ont the period of reconversion for industry and for the nation. 
satin We are able and eager to, do more. One inevitable result of Revere’s 
ociated war. effort has been that not onily. our ability to produce, but our ability 
cloeed, to give service, have been expanded*many times. Revere research has 
n view 
of the probed further and deeper. Revere Technical Advisors are armed with 
Philip. greater knowledge and experience. New methods, metals and ma- 
— chines may save precious time or cut all- -importafit.cost for users 
)panis 
Manila of our metals. ' 
to the In all these ways Revere is ready now to serve the manufacturing 
n 1% d building industries to help you prove immediately that America 
— is even greater in peace that she proved to bei in war. In the same way 
ken of Revére is ready to serve home owners with its building products which 
ange I" are stocked by Revere Distributors in all parts of the country. 
vy took 
2-phase ‘, 
_ REVERE COPPER AND BRASS INCORPORATED 
say dis Founded by Paul Revere ne 
ep Executive\Offices: 230 Park Avenue, New ‘York 17, N. Y¥. 
ren a bot 
sing the Mills Bglimore Md.; Chicago, I1l.; Detroit, Mich; 
ase serv: ew Bedford, Mass.; Rome, N. Y. 
Sales Offices yn principal cities, Distributors everywhere 
ing 
be since I Revere District Sales Offices are located in the following cities: 
nt burn: I Atlanta, Ga. Boston, Mass. Buffalo, N. Y. 
d 220s I Cincinnati, O. Cleveland, O. Dallas, Texas 
Ine <6 I Dayton, O. Grand Rapids, Mich. Hartford, Conn, _ 1 
y service. ; I Houston, Texas Indianapolis, Ind. Los Angeles, Calif. I 
‘Ja steam Listen co the Human Adven- I Milwaukee, Wis. Minneapolis, Minn, New York, N. Y. I 
ture on the Mutual Network | Philadelphia, Pa. Pittsburgh, Pa. ’ Providence, R, I. i 
ve bee every Sunday evening, 9 to | St. Louis, Mo. San Francisco, Calif. Seattle, Wash. 
shabilits 9:30 P. M.., Eastern Time A | The Revere Office nearest you is at your service. 
be avail a L 
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Creat 


AND 
INDUSTRY 


In appreciation of its Many Great 
Contributions to American 
Good Living! 


Producer of the World’s Largest Line of 
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Tune in the World-Famous 


BOSTON 


RADIO BROADCAST 


Serge Houssevityky 
CONDUCTOR 


Hear the World’s Finest Music 
by the World’s Finest 
Concert Orchestra. Consult your 
local paper for time and station. 


Listen to the Boston Symphony over the air every 
Saturday night . . . Sponsored for the 3rd Season by 
Allis-Chalmers Manufacturing Co., Milwaukee, Wis. 


of [Major Industrial Equipment 
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Atomic Power: Gomme; cia 


Possibility in Ten Years 

Uranium may be seriously considered 

within ten years as a commercial fuel fo; 

central power stations, declared Arthur } 
Compton, world-famous physicist and Nobel 
STE A Mm Prize winner, in an October speech before 
the Chicago Association of Commerce. D; 

Compton, who was top scientist on the 


TU RBINE GENERATING atomic bomb project, suggested an ulti. 

mate billion-dollar-a-year industry based op 

atomic power, but predicted that excessive 

weight of necessary radiation shields would 

UN ITS make nuclear energy impracticable for 
automotive drive. 

“We have not yet built an atomic powe 
plant that is generating electrical power 
because there has been no serious shortage, 
Beyond the heat exchanger of such a plant 
everything would be done according t 
standard practice. Up to the heat exchanger 
the design requires new features. ... A 
relatively small size heater will be needed 
and corrosion due to excessive heating will 
be controllable. 

“We should expect the first planis buil 
to deliver atomic power at a_ substantial 
cost advantage,” he said, referring to fuel 
cost compared with coal. “Within ten 
years it is not unlikely that power con. 
panies designing new plants for city serv 
ice will consider the use of uranium instead 
of coal for purely economic reasons. 

“Controlled atomic power in the form 
of heat,” he said, “is in continuous produc. 


Installed in 1939 in a small municipal power den 
plant in northeastern Indiana, the above Hanford. The heat is a byproduct. Th 
900 KW direct connected Murray steam 
turbine generator set has given its owne!s the usual fraction of U-235, chain reacting 
entire satisfaction. The turbine is equipped units have been built of much smaller six 
with every device necessary for minimum = 
of attention including steam turbine driven and other dangerous radiations getting oul, 
auxiliary oil pump. The generator and there is no hope that power units for norm 
exciter may be furnished to match existing use can be built that will weigh less the 
electrical equipment i lant 50 tons. Driving motor cars or airplanes 
quip im your piant. of normal size must therefore be counted 
out. 

Units in this size may be furnished either 
direct connected or geared as preferred tion can afford a considerable investmen! 
with performance and operation equally in research and development.” Possibili 
trouble-free. : ties cited by Dr Compton included cheapet 


heat and power for cities, less smoke, chap 
power where industry and agriculture need 


There is a Murray representative ready to it but cannot now get it. 
help you with design and lay-out informa- Aside from Americe he felt thet om 
° Britain would be in a position to make 
Hon. military use of atomic weapons befor 
1950, but that without some effective inter 
MURRAY also produces . national control we shall by 1955 live in# 
world “atomically” armed to the teeth. 


Mechanical Drive Turbines—Horizontal and 


Vertical Reduction Gears of the high speed type 


Steam Boilers p New industrial motion picture, Golde 
Horizons, has just been produced 
Ampco Metal, Inc, Milwaukee, Wis. It 
a 16-mm film in color with narration 4 


MU RR av IRON WORK sound, Film shows development of coppé 

S COM PANY base alloys from the first discovery c cop 

per by primitive man. Film was produce 

BURLINGTON, IOWA for showing before schools, engineer 

8 d technical societies and similar gr? 
Builders of Steam Power Equipment for Three Quarters ef » Century ao 

(Continued on page 196) 


192 (783b) POWER © Novempe 


‘ 
ir 
| 
| 
| 
| j 
] 


rs 
dered 
= Will automatically cut in a boiler when its 
Nobel pressure equals line-header pressure. 

vefore 2 Will automatically isolate a boiler whenever 
; its pressure, from any cause, is lower than 


needed 
ig will 
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to fuel 
in ten 
r com: 
serv: 
instead 
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1e mas For maximum flexibility, safety and precision accuracy, 
eutrons 


sen — dl as put Golden-Anderson Triple Acting Valves in your boiler 


normal room. 
ss than 


— @ Prevents banging, chatter or spinning under any flow 
coun 


condition. 

r-a-yeal GOLDEN-ANDERSON 
the ns 

nl 
Engineers 
— Work with you now, on any new or 
ie replacement problem involving high 

, pressure flow control. Write for de- 
at ony 


ge scriptive, technical catalog. 
wes @ Available in bronze, monel, stainless steel or Gavalloy. 

ve inter 

ive ~ - @ Angle, Globe or Elbow patterns; sizes 214" to 12" and 
too. larger sizes in the Cross pattern. 


@ All moving parts are in constant, perfect alignment. 


@ Built double extra heavy to prevent distortion or warping 
under pipe line stress and strain. 


® Unfailing automatic operation for absolute safety., 


write for 


descriptive GOLDEN-ANDERSO | 


technical Specialty Compan 


ad 
for 
Golden \ 
| 
is. Iti 
tion and 
f coppe! 
y of cop 
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gineeri 
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TWO FREE HANDBOOKS 
Help You Get the Most 
Service from Your Fuses 


and “PROTECTION HANDBOOK’ 
offered by the makers of BUSS Fuses — 


Do you know - 


What to do when fuses blow? 


Where to look for trouble that caused fuses to 
blow? 


What to do after you have found the trouble? 
How to select the right type fuses for various 
circuits? 

How to determine the proper size fuse or fusetron? 
How to save material and cut costs on motor 
installations? 


(Answers to these and many other questions are 
found in ‘“‘FUSEOLOGY”’) 


Do you know - 


How to determine size wire to be used—-and volt 
loss? 

How to select the proper protective device for 
electric circuits, motors, appliances, and apparatus? 
Code rules on motor protection? 

Size of switch or fuseholders required? 


(These are typical questions answered in 
BUSS Plug Fusetrons ** PROTECTION HANDBOOK’”’) 


BUSS Plug Fuses 
POWER November. 


BUSS Fusetrons 
BUSS Super-Lag Fuses 
BUSS One-Time Fuses 


BUSS Fustats 


af 
4. 
Gea 
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FUSEOLOGY 


| HESE helpful handbooks are furnishing many maintenance 
: men, electricians, and contractors with useful, practical infor- 
: mation. Everything in them is practical, clear, simple, and under- 
, standable. Both of these handbooks are well illustrated with 
charts, diagrams, and drawings. Anyone connected with fuse 
maintenance or installation can get these practical aids free. 


If there are other men in your organization who you think would 
find either or both of these booklets helpful, send their names also. 


BUSSMANN MANUFACTURING COMPANY 


Division McGraw Electric Company 
University at Jefferson, St. ‘Louis, Mo. 


SSS Sees 


2 BUSSMANN MFG. CO., Division McGraw Electric Co. 
q University at Jefferson, St. Louis, Mo. 


Send the Coupon NO W; _ Please send me a copy of: (J Fuseology {J Protection Hand- 


book. Check one desired. 


Name Title 


Company 
Address— 


City and State 


oer, ‘POWER November, 1945 


NDBOOK 
On PR 
FUSEs OTE 
"$8080 ay tag Mantas ANDBOo, 
er 
®USS Fuses 
FuStars 
FUSETRONS 7 You my 
SELECT, 
PRor 
Ect, VE 
EViCEs 
When Fuse Blows Look fe the For 
toed the bowing Of the worms tile Or Fusetron to Use 
don 1949 
the 
ven 
| 
4 
€ 
| Whele | 


Maximum long-term efficiency of 
those new boilers you may be about 
to install now will depend upon 
more than design alone. 


Experience has proved that with 
new or old boilers, expensive and 
exasperating shutdowns due to 
oxygen corrosion are avoided by 
using Santosite. 


Even though mechanical deaera- 
tion be used, Santosite as an adjunct 
gives protection against (1) traces of 
oxygen not eliminated mechanically. 
(2) against oxygen introduced 
through leaks, overloads and trou- 
bles in auxiliary equipment. 


How Santosite Works 


Thirty parts of Santosite to one mil- 
lion parts of water, maintained in 
the system is all that is required. 
Standard equipment only is required. 
One simple test at regular intervals 
provides an accurate check. 


Santosite (Anhydrous Sodium 
Sulfite Technical), eliminates oxy- 
gen in boiler feed water by combin- 
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ing with it to form sodium sulfate. 
Since sodium sulfate and Santosite 
are both water soluble, neither can 
form objectional sludge. 

If you are interested in protecting 
your boiler system, new or old, 
against oxygen corrosion, write now 
for complete details on Santosite. 
Address: MONSANTO CHEMICAL 
Company, Organic Chemicals Divi- 
sion, 1700 South Second St., St. 
Louis 4, Mo. District Offices: New York, 
Chicago, Boston, Detroit, Charlotte, Birm- 
ingham, Los Angeles, San Francisco, Seattle, 
Montreal, Toronto. 

*Reg. U.S. Pat. Off. 
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CHEMICALS 


SERVING INDUSTRY...WHICH SERVES MANKIND 


REA Will Return to 
Washington Soon 


Rural Electrification Administration wilj 
return to Washington as soon as space for 
it can be found in the Agriculture Dep 
buildings. There was no indication o{ 
when the transfer would be made, but , 
REA official said Administrator Wickarg 
was aiming at a date considerably sooner 
than three months. 

The agency expects to lose considerab), 
fewer employes in its return from St. {.ovi. 
than it lost three years ago when it moved t« 
St. Louis to make room for war agencies 
One estimate was that only about 10% of 
its present complement of more than 700 
employes would be lost because of the 
change. 

REA expects to add substantially to jt: 
staff in the future as former employes re. 
turn from military leave and as additional 
funds become available for administrative 
purposes. At present, only engineers are 
being recruited and other jobs are being 
held for returning veterans and those who 
transferred to war agencies early in the war. 

Construction of REA-financed projects is 
increasing in dollar value weekly, the 
spokesman said, but is still held down by 
shortages of poles and labor. Interest in 
line construction in rural areas is running 
well ahead of the ability to obtain poles 
or to find contractors to erect lines. The 
$100,000,000 backlog of funds which REA 
had built up by V-E Day has been sub- 
stantially reduced since then, but a con- 
siderable portion of it still has not been 
put out to cooperatives because a large 
amount of revamping of the projects to 
which the $100,000,000 originally was allo- 
cated has proved necessary. A few of these 
projects will have to be discarded entirely. 

The $200,000,000 of new money which 
Congress gave REA for construction loans 
during the fiscal year ending next June 30 
is expected to be sufficient to finance all 
the construction which will be possible. It 
will be well under the amount that would be 
required to finance all the construction 
proposed by borrowers, however, and only 
pole and labor shortages are expected to 
prevent REA from running out of money 
before the start of the next fiscal year. 


Highlighting each of the 1945 Victor 
Conferences of Oakite Products, Inc, held 
in New York and Chicago during Oct, was 
a vast exchange of technical information 
on cleaning, descaling, derusting, degreas 
ing and related operations, particularly 4: 
applied to peacetime manufacture of civil: 
ian products. In addition to the entire 
field forces of more than 140 Oakite tech 
nical service representatives, these confer 
ences were attended by the staffs of the 


mechanical engineeving, chemical and re fi\ 


search laboratories of the company. 


As part of its equipment modernization 
program, New Brunswick Power Co, Canada 
is installing a new steam boiler unit # 
the St. John plant. Unit is designed fo 
140,000 Ib per hr, 450 psi. It will cos 
about $300,000 and will enable the plat! 
to provide power service during peak 
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HESE new EC&M Type WT Relays are small and com- 
these fl Other Typical Control Relays pact but of sturdy construction. They are designed 
tirely. | specifically for use with electronic apparatus and with 
pre | instruments, such as pyrometers, which require a relay of 
boar low operating energy. They may also be used for any 
—_ | | general control function requiring a relay having 10- 
ile. It | ampere capacity contacts. Suitable for voltages up to 300, 
uuld be | either a-c or d-c; may also be used on higher voltages 
Sa | under certain conditions. 
ted to _ - Main contacts are silver to silver. Double pole construc- 
Pn tion with poles electrically insulated on the moving-arm 
| provide a wide selection of circuits. Auxiliary contacts 
| contact which are electrically independent. on a-c relay are single-pole, double break. 

faa ‘ea’ Thick mgulded base permits mounting without additional 
. held insulation on metal panel. Front-connected relays are 
ot, Was | standard. Rear-connected relays are optional and have 
mation studs extending through the rear of the moulded base. 
egreas: 
arly as | These Type WT Relays are proving highly satisfactory 
f civil on many hard-worked applications throughout industry. 
entire 


! Our new Bulletin completely describes them. 
yer Type ZCR Multi-Contact A-c Relay 
Available with either two or 
four pairs of contacts, each 
pair consisting of one N-O 


and one N-C contact which Write for Bulletin 1181-B. 


ere electrically independent. 
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Jet propulsion and peacetime applig 
tions of wartime developments in fuels anj 
lubricants will be reviewed at the Socie 
of Automotive Engineers’ National Fy¢| 
and Lubricants Meeting scheduled for Ny 
6 and 7 in the Mayo Hotel, Tulsa, Ok; 
The gathering has been announced by SAj 
General Manager John A C Warner 
marking resumption by the SAE of 
schedule of national technical meeting 

B E Sibley of Continental Oil Co, Pon 
City, Okla., will be general chairman , 
the meeting. The program follows: 


1. Tuesday, Nov 6, morning session, }, 
bricants: Chairman, M D Gjerde of Stanj 
ard Oil Co (Ind.), Chicago, III. 

The Application of Heavy-Duty Additi: 
to Aviation Oils by C O Tongberg and J 
E Ellis of Standard Oil Development ¢ 
Elizabeth, N. J.. and C H_ Baxley , 
Intava, Inc, New York, N. Y. 

Prepared discussions by H L Moir 
Pure Oil Co, Chicago, Ill., and E A Ryd: 


of Pratt & Whitney Aircraft, E Hartford 


Conn. 

2. Tuesday afternoon session, lubricants 
Chairman, A O Willey of Lubri-Zol Con 
Cleveland, Ohio. 

Some Performance Characteristics of D4 
tergent Motor Oils vs Non-Detergent Mot 
Oils by L E Calkins of Willys-Overlan 
Motors, Inc, Toledo, Ohio. 

3. Tuesday evening session, dinne 
Chairman, Arch L Foster of Petrolew 
Publishing Co, Tulsa. 

SAE Activities in the Fuels and Lub 
cants Field by SAE President James | 
Crawford of Detroit, Mich., and C B Ve 
secretary and manager, Coordinating kt 
search Council, New York, N. Y. 

4. Wednesday, Nov 7, morning sessiot 
greases: Chairman, Ralph Matthews 
Battenfeld Grease & Oil Corp, Kans 
City, Mo. 

Performance Testing of Wheel-Beariv 
Lubricants by E W Adams of Standar 
Oil Co (Ind.), Whiting, Ind. 

Prepared discussions by W G Ainsl 
of Sinclair Refining Co, E Chicago, Ini 
and Major N W Faust, U. S. Army, Or 
nance Dept, Washington, D. C. 

The Application of Silicones to the Bes 
ing Lubrication Problem by T A Kaup! 
of Dow Corning Corp, Midland, Mich. 

5. Wednesday afternoon session, dic 
fuels: Chairman, Mr Ainsley. 

The Significance of Cetane Value of Fuel 
by Lt Comdr C S Goddin, USNR, Bures 
of Ships, and Comdr E F Grisp, US 
both of Washington, D. C. 

Prepared discussions by A B Culberts 
of Shell Oil Co, New York, N. Y.; F 
Kavanagh of California Research (9 
Richmond, Calif.; C M Larson of Sinclti 
Refining Co, New York, N. Y.; C 6! 
Rosen of Caterpillar Tractor Co, Peon 
Ill.; and F G Shoemaker of Detroit die# 
engine div, General Motors Corp, Delt 

Diesel Fuel Additives Create New ( 
cepts by Mr Larson. 

6. Wednesday evening session, dinv 
Chairman, John H Baird of Lubt: 
Sales Co, Tulsa, Okla. 

(Continued on page 202) 
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PERHAPS you have a new product 7 and are working © get 
its cost down to meet competition | 
in the of machine parts, Laminum shims saving 
;mportant hours- You simply peel your precisio® from phe solid 
shim --- with certainty of accuracy pecause of the yniform gauge 
of its jaminations- Bulletio on request. | | 
Laminu™ shims cut to yOUT specification’ For maintenance work. boweveT> | 
shim materials sold through industrial distributors | 
Laminated Shim Comp2ey> Inc. | 
61 Unies Street Glenbrook: Conn. | 
| 
| 
| J 
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le ELECTRICAL OPERATION IS AS MODERN AS POST WAR INDUSTRY MUST BE! 
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saves miles and miles 
d Lub £ Ie 
James | - of ootwor £00K at the steps 
B Ves necessary in manual 
ting Re 
| operation of a steam plant—to adjust -boiler 
session dampers, air distribution, fuel feed, fan dampers 
oo —not to mention a dozen routine duties of oper- 
ating, inspecting, maintaining. 
L-Beari Now look at the Hays Combustion Control *: 
method—orderly, harmonious, automatic, mea- 
repre stion sures every variable accurately; translates every 
igo, pose of ccomplis need for adjustment into operating impulses; 
my, Ona | How the ds of expected . transmits these impulses to the power units that 
the Bes results com syste™ make the adjustments: all done instantly—a com- 
\ Kaup each- nts of @ JOO controller. ~. plete and effective coordination whose advan- 
Mich. of the controller “your tages are accuracy, sensitivity, speed and power. 
st syste™ You get far more efficient combustion with this 
e of Fud 1 shor simple, well engineered, dependable method— . 4 
porate dua controle save incalculable manshours, save fuel, save 
© trol OF ack indiv important money. It’s good business to see how 
perat rollers | it can help you by seeing the Hays Visual Pre- ; 
Ys 10. Bersted 10 .. sentation. A Hays representative will show it to 
How punting st you—and a line to us the contact. 
CG! 
o, Peori 

New Con 
. | MICHIGAN CITY. INDIANA, U.S.A 
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Whether you’re operating stoker or hand- 
fired boilers, “CARBOFRAX” silicon carbide 
brick assure continuous on-line service! For 
this super refractory does not soften...even 
at elevated temperatures. 

Clinker cannot penetrate its hard, dense 
face. It is impervious to both mechanical and 
flame abrasion. It offers unusual resistance to 
spalling and cracking. These are the charac- 

teristics that make possible the long 
life of “CARBOFRAX” settings. 

In thousands of installations, these 
silicon carbide linings have demon- 
strated their economy by— 


e Increasing steaming capacity 


e Eliminating frequent shutdowns 
for lining repairs 


e Improving combustion conditions 
e Cutting refractories expense 
Let one of our refractories engineers show 
you how to profit by the use of “CARBOFRAX” 
brick-lined boiler settings in your plant. Just 
write to The Carborundum Company, Refrac- 
tories Div., Dept. J 5, Perth Amboy, N. J. 


44, 


CARBORUNDUM” and “‘CARBOFRAX” are registered trade marks of, and indicate manufacture by, The Carborundum Company 
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* 
GRADUATIONS 


EVENLY SPACED 
* 
READS DIRECT 


* 
NO CONSTANT 


* 
NO GUESSING 


HENSZEY FLOW INDICATOR 


To know the rate of flow at any one instant, at any time, requires 
a flow indicator that is accurate and easy to read — like the 
Henszey Flow Indicator. This rugged instrument goes right in 
the line and indicates the flow accurately from zero to 100 per 
cent — indicating a pulsating flow exactly as it occurs. 


With only three moving parts, the Henszey Flow Indicator stays 
on the job — breakdowns due to complicated mechanisms and 
gears are eliminated. 


Henszey Flow Indicators are satisfactorily performing in nation- 
ally known paper mills, chemical plants, petroleum refineries, 
milk condenseries and other vitally important industries. 


Send for Bulletin 


HENSZEY CO.  Dept.p7 Watertown, Wis. 


FLOW INDICATORS 


Continuous Blowdown @ Distillation Systems @ Heat Exchangers 
Feed Water Meters @ Boiler Feed Regulators @ Proportioning Valves 
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Jet Propulsion in Aviation by Benson 
Hamlin of Bell Aircraft Corp. buffalo, 
N. Y. 

Other SAE national meetings anni unced 
by SAE General Manager John A (. Way. 
ner include: 

National Air Transport Engineering 
Meeting, Dec 3-5, Edgewater Beach Hotel, 
Chicago, Ill. 

Annual Meeting and Engineerin: Djs. 
play, Jan 7-11, 1946, Book-Cadillac Hotel. 
Detroit, Mich. 

National Aeronautic Meeting, Apr 34 
Hotel New Yorker, New York, N. Y, 


World’s Highest-Lift 
Single-Belt Conveyor 


Photo shows the highest-lift single-bel 
conveyor in the world. It is located in the 
Missabe open-pit iron mine of the Charles 
ton Iron Mining Co in northern Minn 
The conveyor runs for a large part of il: 
length in a tunnel from the loading sla 
tion up to where it discharges. It replaced 
a 3-belt system, handled 1,250,000 tons o! 
ore in its first year’s operation and saved 
$15,000 annually in transfer and mainte 
nance costs required by the former instal 
lation there. 

The belt, 8-ply, 30 in. wide and 1900 f 
long, is of B F Goodrich synthetic-rubbe 
cord construction with 4-in. top and 
back cover. With center to center distant 
between tail and head pulleys of 947 f 
the conveyor has a vertical lift of 272 f 
on an incline of 35.53% or an angle @ 
about 21 deg. Operating at 578 ft per mit 
conveyor handles 550 tons of ore per how 
and is powered through a V-flat snub drivt 
with 257-deg contact arc on the 49.0 
head pulley and 36-in. snub pulley. Th 
tail pulley is 42 in. in diameter. 
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One of a series of advertisements ex- 
plaining how Kennedy gives careful 
attention to the details of valve design, 
construction and workmanship that pro- 
vide maximum effectiveness, convenience, 
and length of service. 


strong in 


is customary to speak of an advantageous feature 
being a “strong point”. But the contact between 

stem threads and bonnets or discs of Kennedy 
lives is far more than a point of strength...it is a 
r tlace of strength...made so by the unusually large 
of heavily proportioned contact threads. 
| in the 


“harle: Fesult, stripping of threads is practically im- 
Minn 


ENNEDY VALVE design 


possible . . . another detail of Kennedy design that 
assures long. satisfying service with minimum 
maintenance expense of every Kennedy Valve. 


Write for the Kennedy Catalog which explains in 
detail why you are SAFE when you standardize on 
Kennedy Bronze and Iron Body Valves for every 
standard requirement. 


t of iis | The Kennedy Valve Mfg. Co., Elmira, New York 
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Polytechnic Provides 


SPECIAL CASTING METHOD 


Because of today’s multiplicity of scien. 
tific and technical instruments and tr 
mendous extension of use of instruments 
which came in the war years, the Poly. 
technic Institute of Brooklyn, as a ney 
departure in an engineering curriculum, 
offers four graduate courses covering jp. 
struments exclusively. Offered as a group 
as a means of bringing together the funda. 
mentals in the theory and application of 
instruments and instrumental controls, two 
of the courses started with the fall term, 
which opened Oct 2, and two will be given 
during the spring term. 

Designed to give graduate engineers 4 
much better start in the field of instry. 
mentation than is possible through develop. 
ing their knowledge in conjunction with a 
single industry, these courses will provide 
a study of science and engineering tools 
as they are bound up with and used inter. 
changeably in all the engineering fields 
such as mechanical, electrical, chemical 
and aeronautical. The modern hydraulic, 
pneumatic, electric and electronic indus 
trial control equipment; amplifier and 
thyratron circuits and vacuum-tube volt 
= meter of electronics; and the synchros, 

OO. cnc Bronze is die-cast by our exclusive dit: electronic systems, amplidynes, rot-o-trols, 


— method which produces a more homogeneous structure hydraulic motors and anti-hunt devices of 

than that of ordinary bronze bearing stock. Magnolia Bronze is included the 
truments and instrumental controls to 

"stronger and stands much greater strains. It presents a uniform — “eds 


be covered in the courses. 


bearing surface which is free of blow holes, cracks or spongy According to Dr Raymond E Kirk, dea 
material and wears longer than any sand cast bronze. The die cast-_ of the up te 
time specific courses have not been organ. 
_ ing process produces bars free of tiny, hard sand particles which © ized about performance and operation ¢ 
- might ruin valuable cutting tools and wear shatts like eomdpaper: instruments as such. In the future even 


more will be done with instruments than 


700 stock sizes...cored or solid bars... fully machined, inside, in the past and, because of the growing 
_ outside and on the ends...Ultimate Strength, psi, 31,250 e Yield complexity of instruments, it will be in 


creasingly necessary for engineers to have 
in 2", a direct means of familiarizing themselve 

3 with the field as a whole. 

The two fall courses are Principles 0 
Electronics, which is a class and laboraton 
course for students who have not majored 
in electrical engineering, and Instruments 
Left — ordinary sand cast. +» tight — tion, a course presenting the analysis 

Isctropic die-cast .. . both from same the static and dynamic performance 
heat. Note spongy structure. segree measuring and indicating instruments. The 
grated lead and white Cu-Sn crystals [; 0%) py two spring courses are Industrial Applico 
cf the sand cast specimen as com- |) fo tion of Instruments, which is designed \ 
pared to absence of segregation and \ UN familiarize the engineer with application 
cemplete dentritic of \ of measuring and indicatjng instrumen's 

die-cast bronze, fot for industrial purposes, and Servomechav 
ou isms, which will present the principles ¢ 


MAGNOLIA METAL COMPANY e ms N. IL servomechanism control systems. 


Construction of new research labor 
tories for Standard Oil Co (Ind.) he 
begun. The new research plant will occup! 


property recently purchased by the co™ 


alii pany in Hammond, Ind., near the Whiting 
Bo cc Die-cast 7 refinery, with which it will be connected 
by pipelines. Company will begin at once 


with erection of main administration builé 

ing, general laboratories and three pil 

: plant buildings. An engine laboraton, 

greenhouse for insecticide work, ere 

pilot-plant buildings and other 

BY THE MAKERS OF MAGNOLIA ANTI-FRICTION METAL are scheduled for subsequent constructiet 
| (Continued on page 206) 
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2 be must come the rebuilding of the people. Many others of different types — as are plumbing and 
pplice- 


sefore the rebuilding of devastated cities _ lines in these factories’ power plants are served by 


gned tt branches of the American food industry share in heating lines also. 

a this job — dehydrators . . . canners . . . enrichers and The food industries typify many industrial fields 
ru 

mechav™ fortifiers of foodstuffs ... many kinds of processors. | where Fairbanks bronze and iron body valves give 
iples 


Supplying valves to food processors is an users the benefit of half a century of valve 


old story to the makers of Fairbanks Valves. engineering. To see how completely one valve 
line can satisfy many needs, write for Catalog 


No. 42. 


borator, 


dditions COMPANY 
facilitie 393 LAFAYETTE STREET, NEW YORK 3, N. Y. 
520 Atlantic Ave., Boston 10, Mass. 748M & MBidg., Houston 2,Texas Ferry St., Pittsburgh 22, Pa. 
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PREFERRED OTILITIES 


~ 


NCY 


of Money - Saving Ideas 


“Dividends From Your Power 
Plant” advertises nothing, con- 
tains no sales talk. Instead, this 
timely 36-page book presents 
facts and pointers on how to run 
a steam generating plant more 
efficiently and economically. 


Written in everyday, non-technical language, it gives valuable in- 
formation that every plant executive needs, but rarely has available. 
Puts a new perspective on steam production. Discusses power plant 
operation, maintenance, costs, improvements— interestingly, readably. 
Gives the plant manager a better picture of his engineer's problems. 
Helps the engineer to interest management in equipment improve- 
ment. A series of short, keen discussions by men who know steam 
generating practice, equipment, theory, from the bottom up. 


NOW is the time of all times to be looking into this matter of getting 
greater efficiency from your steam plant. Send the coupon for your 
copy of “Dividends” today. 


This new, portable, 
Preferred Unit Steam Generator, 
complete, compact, automatic, with 
80% overall efficiency, requiring 
no stack, is ready to set up. 


a MAIL THIS NOW - — — — — — ———- 


Preferred Utilities Mfg. Corp. 
1860 Broadway, New York 23, N. Y. 


Please send me Bulletin 1000, describing Preferred Unit Steam Generators. Also the 
booklet DIVIDENDS FROM YOUR POWER PLANT, with special vital 
information for plant executives. 
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On Sept 10, Power for Peace, a 16-pa 
special section published in Sept, 1944, ,, 
ber of Power, was given an award of \e, 
in Industrial Marketing’s Eighth Anny, 
Competition for Editorial Achieveme, 
The award was made in Group 2: “f, 
the best single article or editorial pul 
lished during the twelve months engjy 
July 31, 1945.” 


James McNary of Windsor, Ont., ,, 
elected president of Central Council , 
Stationary Engineers for province of () 
tario at a recent meeting in Royal Yoy 
Hotel, Toronto. Other officers elected wer 
H C Judges, vice-president; A A Chishol 
recording secretary; Ralph M Walks 
treasurer—all of Toronto. 


Tenders have closed and contract will \j 
awarded in the near future for a millip 
dollar expansion program at gas plants » 
B. C. Electric Railway Co in Vancowv 
and Victoria. The company has receive 
a tender of $650,000 for a carburette/ 
water gas plant to supplement present g: 
facilities in Vancouver. A bid of $300.0 
has been received for erection of a smalle 
plant in Victoria. New unit will jum 
capacity to 12,000,000 cu ft daily. Tw 
present plants have a joint 9,000,004 
capacity. Employing latest methods » 
manufacture by use of crude oils and sur 
plus coke, the new plant will be sl 
contained and modern. 


APPOINTMENTS 


D Robert Yarnall, co-founder and presiden 
of Yarnall-Waring Co and director and 
president of James G Biddle Co, wa 
named vice-chairman of the Philadelphi 
City Planning Commission. He was als 
elected president of American Society of 
Mechanical Engineers for 1945-46, suc 
ceeding Alex D Bailey of Chicago. 


ASME also elected following to sn 
two years as regional vice-presidents: A 

Stevenson Jr, staff assistant to vice-pres 
dent of engineering, General Elecirie ( 
Schenectady, N. Y.; S R Beitler, associa! 
professor of hydraulic engineering, (hi 
State University, Columbus, Ohio; and | 
C Brown, head of firm of J Calvin Brown 
Los Angeles. 


Following were elected for one year 4 
ASME regional vice-presidents: RK F Gage 
assistant to general manager, Wright Aer 
nautical Corp, Paterson, N. J.; E 

Williams, general superintendent of steam 
plants, Duke Power Co, Charlotte, N. C: 
and Linn Helander, head of dept 
mechanical engineering, Kansas State Col 
lege, Manhattan, Kan. Elected director 
at-large were E J Kates, consulting eng! 
neer, New York, and J N Landis, assista® 
mechanical engineer, Consolidated Edis® 


Co of N. Y. 


Four men have been named to head news 
organized sections in General Electr¢ 
Co’s control div, new name of forme 
industrial control div: W M Anthony ! 
manager sales of industry contro] sectio: 
FE S Bush is appointed manager sales a 
appliance and aircraft contro] 


POWER Novemoer 


we 
| 
by Send for This FREE Book (DIVIDENDS) | | 
f ~ 
you, Pow, 
a! "Se 
=: 
ADDRESS 
. 
| 


16-pay 
4, 
f Mer 
Annu 
vemen 
al pul 
endin 


ty Wa 
neil 
of Oy 
il Yor 
d were 
Lisholm 


Walsh 


will by 
millio 
lants 0 
ncouve 
receive 
yuretted 
ent ga 
5300,00 
smalle 
1 
Tw 
10,000-f 
ods 
ind sur 
be sel 


residen 
tor andj 
0, Wa 
del 
as als 
ciety of 
16, suc 


D ser 
is: AR 
ne-pres! 
Irie 
ssociat 
x, Ohi 
and J 
Brown 


year @ 
Gage 
at Aero 
f steat 
N. C; 


lept ol 


ate Col 
irectors 
ig engl 


issistanl 


Ediso 


d new! 


Electri¢ 
forme! 


hony ! 
section 
sales 0 


section; 


(94 


MODERN SHOP FABRICATION 


Produces Piping 


There’s more than one angle to effi- posed by the transportation com- 

ciency in your piping installations panies, not by Pittsburgh Piping and 

for repair, additions or remodeling Equipment Company—you can have 
—more than one angle but every one the new assembly all ready to slip 
points to Pittsburgh Piping and into place before the old one is taken 
Equipment Company for your job. out, with a minimum of confusion and 


Take the matter of disruption of lost time in your plant. 


production. By having the job done The job done here will not only 
here—the only limit in size is im- be tailor-made for fit; every weld will 
be tight, every bend designed for 
easy flow, the entire assembly tested 
by scientific equipment for the job 
it has to do. 


When all the elements are taken 
into account generally the first cost is 


A ND FQUIPM E NT COM PA N Y actually less; and the cost per month 


10 Forty-Third Street— Pittsburgh, Penna. or year of uninterrupted service, or 
Wooworth Building, New York | Peoples Gos Building, Chicoge the production cost per unit of output 


Chomber of Commerce Bldg., Indionopolis 
“took Tower, Dero gh shows Pittsburgh Piping far ahead. 
634 S. Gromercy Ploce, Los Angeles 


* BUY VICTORY BONDS * 
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That’s the reason | 
for the LOW COST 


and ACCURACY of the 


DSCO) rotary METER 


Wuenever it is possible to collect the condensate from 
heating or processing lines in a building or department, you 
can measure your steam consumption accurately with inexpen- 
sive ADSCO Rotary Condensation Meters. 


These low priced meters detect steam losses and are as posi- 
tive as a water wheel — so accurate that the slightest trickle of 
condensate is recorded on direct reading counters. 


Tell us the maximum pounds 
of condensate per hour or the 
square feet of equivalent direct 
radiation in the building or de- 
partment to be metered and we 
will tell you how surprisingly 
little it will cost to put your steam 
consumption on a sound account- 
ing basis. Ask for Bulletin 35-80 
and No. 35-83PR. 
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ADSCO 
FLOW METER 


For measuring 
the flow of 
steam, water, air 
or gas, no other 
meter is so sim- 
ple or rugged. 
Recommended 
where a 24 hour 
visual chart rec- 
ord of flow, an 
indication of the 
pressure and a 
totalization of 
the flow through 
the line is de- 
sired, 


announced by the organic chemicals div. 


S V W _ Dockstader has been named 
manager of sales, general purpose contro] 
section; and W J Stock is in charge of 
marketing and promotion section. 


Already in existence in GE’s control diy 
is the fifth section to make up the group, 
the electronic control section, with A E 
Bailey Jr, manager of sales.) K R Van 
Tassel is manager of newly named control 
div and R S Glenn is manager of sales. 


Ralph C Dean has been appointed sales 
manager of conduit products div of GE’s 
appliance and merchandise dept. L F Kum- 
mel has been named sales manager, under- 
floor distribution systems, of conduit prod- 
ucts div. 


Monsanto Chemical Co elected William 
McNear Rand president, succeeding 
Charles Belknap, who will continue with 
the company as chairman of its executive 
committee. Appointment of S U Shorey 
as assistant manager, plasticizers and 
resins sales, and of B B Langton, as as- 
sistant manager, intermediate sales, was 


Both will report to C H Sommer, manager 
of plasticizers and intermediate sales, St. 
Louis. 


Wheelco Instruments Co names R P 
Campbell district manager for territory 
comprising Mo. and southern Ill. His 
headquarters will be at 3909 Olive St, St. 
Louis, Mo. 


Appointment of W E Dueringer as assistant 
sales manager and H E Weaver as pro- 
position dept manager has been announced 


by Bailey Meter Co. 


Marshall B Taft has been made assistant 
to Henry F Dever, president of Brown 
Instrument Co, Philadelphia industrial 
div of the Honeywell organization. 


Election of Robert B McColl as executive 
vice-president of American Locomotive 
Co was announced. Mr McColl is suc- 
ceeded as vice-president in charge of 
manufacturing by W L Lentz. 


With appointment of Lynn Mahan as as- 
sistant to president in charge of public 
relations, American Locomotive Co has 
established a single dept for company’s 
publicity, advertising and sales promotion. 
H J Downes will act as technical adviser. 
Holmes M Brown has been named director 
of advertising. Murray O Smyth will serve 
as assistant director of advertising and 
sales promotion. Gordon G Agnew Jr 


will act as assistant to Mr Mahan. 


American Locomotive Co purchased the 
Beaumont Iron Works of Beaumont, Tex. 
Jones & Laughlin Supply Co continues 
as exclusive distributor of Beaumont line 
of oil-well drilling and production equip- 
ment. 


United States Gauge Co announces pro- 
motion of W S O’Connor to national field 
sales manager to assist L L Corcoran, 
sales manager. H M Bear succeeds Mr 
O’Connor as district manager of sales 
territory covered by New York office. Ex- 
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VIBRATION- PROTECTED 


The Parker Triple Type Fitting 
proved itself so efficient and eco- 
nomical that its principle was 
standardized for Army-Navy use on 
aircraft and ordnance. 

The flared joint of this fitting pro- 
vides maximum ‘“‘tightness’’ with- 
out strain or tension on the tubing 
itself. It is fully protected against 
leakage under pressure, and is safe 
in conditions of extreme shock and 
vibration. 

Parker systems provide stream- 
lined flow, free from obstructions, 
and are casy to install and service, 
even in hard-to-get-at spots. 

Production released by reduced 
military needs now permits you to 
use Parker fittings, in a wide variety 
of types, sizes and capacities, for 
power and fluid transmission systems. 


Immediate deliveries from Parker warehouses, or 
from your mill supply house. Information gladly 
furnished by Parker Appliance Co., 17325 Euclid 
Ave., Cleveland 12, Ohio. 


THE PARKER APPLIANCE CO. 


FLUID POWER PRODUCTS FOR ALL INDUSTRY 
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Plant tests show these 


TRAP 


* 


HAVE 


2 To 6 Times 
* More Discharge 
Capacity 


NICHOLSON 


x 


* 


* 


ICHOLSON Thermostatic Steam Traps 

have orifices 4 to 16 times larger than in 
average traps. This is one of the exclusive fea- 
tures that account for their enormous dis- 
charge capacity and for their quick, positive 
action. Use Nicholson Traps on “problem” 
lines and see why they're well-known for 
speeding up steam circulation and production. 
Catalog 444 or see Sweet's. 


is H. NICHOLSON & CO. 


125 OREGON ST., WILKES-BARRE, PA. 


WHETHER YOU STORE A 


CARS OF COAL PER DAY 
MANY 


FEW 
OR 


You can do it bet - with a 
SAUERMAN Scraper System 


ONE MAN with finger-tip control does 
the entire job. Speedily and economically, 
makes cleaner safer coal piles. Scraper 
bucket gathers load, carries it to exact 
dumping point, automatically dumps. it, 
and returns. Bucket floats across pile not 
raising dust. Pile is regularly built up in 
thin layers preventing air pockets. Han- 
dling costs only a few cents per ton stored 
or reclaimed. A big saving in any coal 
Storage job, small or large. 


Get all the facts! 
See what users say. 


Above is a 6 cu. yd. Sauerman Scraper 
reclaiming to receiving hopper at corner of 
a 180,000-ton storage pile. Coal moves from 
hopper by belt conveyor to power plant. 
Operating on a 300-ft. radius, this scraper 
handles an average of 240 t.p.h., either 


Send for complete Sauerman Catalog. storing or rectaiming. 


SAUERMAN BROS., Inc 


Chicago 7, lil. 


562 S. Clinton St. 
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perimental, metallurgical and research {a- 
cilities of company are being expanded 
and moved to new air-conditioned quarters 
under direction of A E LeVan, head of 
research and development. 


Rowland B Drescher has been appointed 
manager of Pittsburgh district for Repub- 
lic Flow Meters Co, with offices in Invest. 
ment Bldg. He succeeds Carl E Pritchett 
who died on April 12 after managing that 
district for 23 years. 


Square D Co names Walter H Bodle 
assistant to merchandise sales manager. 
with headquarters at Detroit. Ernest R 
Walton succeeds Mr Bodle at Seattle. 


Corning Glass Works establishes a pub- 
lic relations dept and appoints Thomas 
F Robertson as manager of public rela- 
tions. The dept will have headquarters a1 
company’s home offices in Corning, N. Y. 


Three promotions within the sales div of 
Philip Carey Mfg Co were made: Eric 
W Hammarstrom goes to Montreal as sales 
manager for Philip Carey Co, Ltd. R W 
Galloway steps up as assistant to E W 
Smith, who is vice-president in charge of 
sales. Walter E Hess becomes merchan- 
dising manager of dealer sales. 


Hewitt Rubber Corp appoints P J O’Don- 
nell Co its Boston distributor, to handle 
sales of Hewitt industrial rubber products 
throughout eastern Mass. George F Good- 
year, Buffalo patent attorney, has joined 
the executive staff of Hewitt Rubber Corp, 
where he is assuming the responsibility of 
assistant secretary. 


Thermoid Co names Walter B Chick as 
district manager of its industria! rubber 
products div in northwest Pacific Coast 
area. He will be located at Thermoid’s 
San Francisco branch office at 895 O'Farrell 
St. Oscar Nuss becomes district manager 
of industrial rubber products div serving 
southern Calif., N. M. and Ariz. areas. He 
will make his headquarters at Thermoid 
plant in Los Angeles. 


Lighting div of Sylvania Electric Prod- 
ucts, Ine, appoints B K Wickstrum Mid- 
western sales manager with headquarters 
at 135 S LaSalle St, Chicago. He was 
formerly Pacific Coast sales manager. 


O M Hullinger has been named manager 
of Chicago office of Elastic Stop Nut 
Corp of America. He will be located at 
20 N Wacker Drive. 


Recently leaving the Army as It col, to 
assume an inactive status, L Alan Sharp 
returned to National Electric Products 
Corp in the capacity of designing engi- 
neer. Mr. Sharp was in the engineering 
div of Army Air Forces at Wright Field. 


Babcock & Wileox Co announces retire- 
ment from active service of William Shel- 
drick, who has been an official of the 
company for 46 years. Mr Sheldrick was 
treasurer and assistant secretary of Bab- 
cock & Wilcox Co and Babcock & Wilcox 
Tube Co. W G Dryden succeeds to these 
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CUT ALL 3 COSTS OF DELIVERING POWER: 


INITIAL INVESTMENT: Flat Leather Automatic Tension 
drive costs less — for belt, pivoted base and pulleys — than a 
comparable complete V-belt drive, except on the smaller 
sizes. And it costs less to install. 


MAINTENANCE: F.L.A.T. drive automatically regulates 
belt tension, reducing wear on belt and bearings. Savings in 
telts, parts replacements and man-hours add up to a sizeable 
total. 


COST OF DELIVERED POWER: F.L.A.T. drive is more 
economical because it delivers more power at rated load than 
acomparable V-belt drive . . . and its superiority becomes 
even greater above or below rated load and rated tension. 


From the viewpoint of dollars, man-hours, units of pro- 
duction and elimination of down-time loss, the F.L.A.T. drive 
is the lowest-priced on the market! 


Ask your Graton & Knight distributor for a demonstration, 


Automatic Tension drive . 


ware 


“RESEARCH” BE LT). 


“RESEARCH" LEATHER BELT saves money on a Flat Leather 
. . because it has longer life than a 
rubber V-belt on a comparable drive . . 
for maintenance . . 


. requires fewer man-hours 
. is guaranteed to increase average machine 
production by at least 3%. 


Exclusive “‘weight-controlled”’ curry accurately controlling the 
proper amount of grease to provide pliability and high coefficient 
of friction ... pre-stretching according to hide characteristics to 
remove initial non-elastic stretch and increase tensile strength 

. . and patented ‘“Tension-Cementing’’ — giving the most uni- 
formly high ply adhesion strength ever obtained in belting . . . 
make “Research” your best. buy for dependable and trouble-free 
service. Write for new, free Belting Manual — to Graton & 
Knight Company, 333 Franklin Street, Worcester 4, Mass. 


from Graton & Knight's line of leather belting—the most complete for all applications. Graton & Knight 


distributors are listed under ‘’Graton & Knight” 
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in ‘‘Belting” section of Classified Telephone Directory 
and THOMAS’ REGISTER. 


j 
f 
SS SY 
as | 
per 
ast 
d’s 
‘ell 
ger 
ing 
He 
oid 
od- 
lid- 
to 
icts 
ngi- 
ring 
d. 
tire- | 
hel- 
the 
nese 
211 


CORROSIVE 


SCALE-FORMING 
ELEMENTS IN YOUR 
BOILER WATER! 


Saverite 


BOILER WATER AND 
METAL TREATMENT 
ELIMINATES THEM! 


Corrosion, scale and pitting 
are destructive elements to 
boilers caused by impure 
boiler water. This can be 
prevented with Saverite 
Boiler Water and Metal 
Treatment. Because there is - 
great variation in the raw 
water used in different plants, | 
Saverite Boiler Water and 
Metal Treatment is a treat- 
ment individually com- 
pounded for each power 
plant, based on the results 
after a thorough analysis of 
‘the feed and boiler water. 
Saverite Boiler Water and 
Metal Treatment does a re- 
markable job of removing the 
costly insulation resulting 
from impurities in water. 


Send for booklet 


Saverite 


ENGINEERING COMPANY 


1030 Willow Avenve 5800 So. Hoover Street 
Hoboken, N. J. Les Angeles 44, Calif. 


NY 
SAVERITE ENGINEERING COMPA 
1030 Willow Avenue 
on “Saver! 
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positions. C H Clash has also been op- 
pointed assistant secretary of Babcock & 
Wilcox Co, succeeding F H Holloway, who 
has resigned. 


Page steel and wire div of American 
Chain & Cable Co established a new 
sales office in General Motors Bldg, De- 
troit, Mich. E B Brant and W R Stephens 
will make their headquarters in the De- 
troit office. 


Marlo Coil Co announces appointment of 
Walter B Moses Jr as regional representa- 
tive in La., Miss., Ala. and northwestern 
Fla. His headquarters will be at 7836 
St. Charles St, New Orleans. 


| William C Van Cleaf has been appointed 


Ralph B Rogers. 


director for industrial relations for Allis- 
Chalmers Mfg Co. Arthur R Tofte has 
been named manager of advertising and 
public relations dept, succeeding George 


J Callos. 


Two changes in sales executive organiza- 
tion of Fairbanks, Morse & Co have 
been announced: New acting manager of 
railroad div is John S King. He succeeded 
C H Wilson, who is on an extended leave 
of absence because of his health. Arnold 
G Brown succeeds Mr King as manager 
of pump div. 


Sterling Engine Co announces election 
of Lewis G Harriman to board of directors. 
Mr Harriman is president of Manufacturers 
and Traders Trust Co of Buffalo. 


Appointment of Guy J Coffey as vice- 
president in charge of sales of Chicago 
Pneumatic Tool Co was announced. Mr 
Coffey was formerly manager of Los An- 
geles district office. 


Rogers Diesel and Aircraft Corp names 
Frank B Carbone assistant to its president, 
Mr Carbone is also a 
member of New York and Queens County 
Bar Association. 


Elliott Co elects W A_ Elliott president 
at meeting of board of directors. Grant 
B Shipley, who remains as chairman of 
board, previously was also. president. F H 
Stohr was elected executive vice-president 
and F W Dohring vice-president in charge 
of sales. 


Hoffman Combustion Engineering Co 
appoints the Allen W Ripley organization 
as its sales and engineering representative 
for Fla., Ala.. Ga. S. C. and mountain 
sections of eastern Tenn. and western N, C. 


Briggs Clarifier Co has initiated an ag- 
gressive advertising and public relations 
campaign. These activities are now cen- 
tered in a new dept reporting directly to 
President Chase Donaldson. Cecil Hopkins 
has been appointed advertising director 
and Rommie F Simmons Jr assistant ad- 
vertising director. 


William T Kelly Jr has been elected presi- 
dent of Kellogg div of American Brake 
Shoe Co. He continues to hold position 
of general purchasing agent for company. 
J F Weller, formerly president of Kellogg 


STOP FIS 


BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over 
coming a serious operating and mainte 
nance problem. Fish of all sizes are kep 
at a safe distance from intake structures 
or screens, by the use of an Electron 
Control Unit. This equipment, genet 
ating special electrical impulses, ene’ 
gizes an electrode system designed and 
engineered for your particular fish com 
trol problem. 


The Burkey Electric Fish Screen ha 
been thoroughly proven through yea‘ 
of service in Condensing Water Intakes 
Hydroelectric Plants, Water System 
and Industrial Pumping Installation 
DOES NOT STUN OR KILL FISH 


Recommended by State Conservation O ficial 


Free literature and quotations upon requés 


Electric Fish Screen ( 


1130 No. Poinsettia Place 
Hollywood 46, California 
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YOU 


No. 9-100 
thermostatic Float-thermostatic 
steam trap steam trap 


on 


TR-21 TR-52R 


Temperature Temperature Water 
Control Control Blender 
FOUR STARS 


IN THE WAR EFFORT. 


It's an innocent looking little stream of water, sometimes with a lot of 
vapor and at others quite cold. But it runs all day, and there are a 
score or more places in your plant where this is taking place, although 
most of them are not visible. 


Occasionally an operator will do something about it but mostly it runs 
merrily on, wasting heat or cooling water—and indicating a loss ir. 
productive capacity. 


YOU DON’T HAVE TO PUT UP WITH IT 

In a few hours and at a cost that will soon be forgotten, you can connect 
one or more of the Sarco products shown at the left. From then on, 
winter and summer, noon or midnight, there will be no wasted heat or 
water; no lost production, 


YOUR PRODUCT WILL BE IMPROVED 

Whether it's heating, cooking, drying, cooling or refrigeration, both 
the quantity and the quality of the product will be improved because 
the temperature is always at its best. 


The Sarco representative near you can tell you how. 


SARCO 


Represented in Principal Cities 


SARCO COMPANY, INC., 475 FIFTH AVE., NEW YORK 17,N.Y. © Sarco Canada, Ltd.,85 Richmond St.,W.,Toronto I, Ont, 
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PERFORMANCE 


* BUELL DUST RECOVERY SYSTEMS are used through- 
out industry in the collection or reclamation of many 
kinds of dust, in numerous production and process 
operations. Hundreds of satisfied industrial users will 
attest to Buell’s—"‘High Efficiency, Low Maintenance, 


we Long Life.’ 


Recovery Write for Buell’s new’, revised book ‘“The Buell {van Tongeren } 
SYSTEMS System of Industrial Dust Recovery” now in its fourth printing. 


BUELL ENGINEERING COMPANY, INC. 
10 Cedar Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
214 (786b) 


div, will now devote his full time, as 
director of automotive sales, to postwar 
development programs for Kellogg and 
American Brakeblok divisions. 


American Brake Shoe Co, Kellogg diy. 
announces appointment of Charles S Sliter 
as advertising manager, with headquarters 
at plant in Rochester. 


John S Hutchins has been elected president 
of Ramapo Ajax div of American Brake 
Shoe Co. Headquarters of this div will be 
transferred from New York to 332 S Michi. 
gan Ave, Chicago. J Brookes Spencer, 
president of the div since 1936, is a vice. 
president of American Brake Shoe Co. He 
will handle special assignments in connec- 
tion with railroad sales for all div in 
addition to his present responsibilities as 
officer in charge of export div. 


Edward Valve & Mfg Co appoints 
Leatherman & Mertz as its representatives 
for all of Mich., excluding the upper 
peninsula. Offices of representatives are 
in the Book Bldg, Detroit 26, Mich. 


Vortox Co has made N B Hedden sales 
representative for the Eastern and Central 
States. His headquarters will be at Vortox 
office in Detroit following an extended visit 
at laboratories and main offices in Calif. 


Harry G Howell is the new vice-president 
in charge of production of Tube Turns, 
Ine. He is a forging specialist and auth. 
ority on factory management. 


Progressive Welder Co appoints P D 
DeLeo development engineer, | A Crawford 
research engineer and E Y Bunting ma- 
chine design engineer. 


H J French resigned as assistant director 
for raw materials and facilities of the steel 
div, War Production Board, at Washing- 
ton, D. C., and returned to International 
Nickel Co as assistant manager of develop- 
ment and research div. 


Lincoln Electric Co announces appoint- 
ment of following district office representa- 
tives who have been added to firm’s engi- 
neering staff: John A Smithers was named 
welding engineer in Detroit area; W L 
Herbst at Chattanooga, Tenn., office: 
Harold H House in Moline, Ill., area; L B 
Wallner at Duluth, Minn.; and C M 
Burnett in Boston, Mass., area. 


C Leonard Shaw has been appointed pub- 
licity manager of Norton Co, succeeding 
A B Fritts who retired after 37 years of 
service. Named as assistant publicity man- 
agers are Russel A Reed and Robert P 
Anderson. 


Trowbridge A Warner joins Hendrick 
Manufacturing Co as sales manager. Mr 
Warner was formerly sales manager o 
Register & Grille Manufacturing Co. 


Jack Cole returns to Raybestos-Manhat- 
tan, Ine, Manheim, Pa., as sales manager 
of packing sales dept of industrial sales 
div. He has served with the Government 
since May, 1942, as deputy director of War 


POWER November, !945 


| CuRTISS WRIGHT CORPORATION 
purravo.N ¥. 
september 12, 1949 
Buell Engineerin& me 
70 Pine street 
New York 5, New York 
gentlemen? 
It is 4 pleasure answer the recent 4nquiry from your 
engineerin Department checking upon the mechanical 
operation of the Buell Dust Recovery systens snstalled 
4n our +hree plants- 
ee puell Fly Ash collectors have been jn service on twelve 
7 (12) poilers since operating continuously 
since the time of their they have cost 
ys nothing for maintenance or repair. Their collection 
efficiency has fully met our requirements > and they have 
accomplished jn nighly satisfactory manner the job 
3 for wnich they were installed- 
Lhe Plant Engineer 
C TSS-NRIGHT CORPORATION 


ad | 
” 40,000 CUBIC FEET OF STEAM 
ter 
ONE CUBIC FOOT OF WATER 
= ONE SECOND e 
He 
ord _ -That’s normal performance for an Ingersoll-Rand steam condenser with 
ee 20,000 square feet of tube surface when handling 225,000 pounds of steam. 
per hour at an absolute pressure of 1.0 inch oi Mercury. 
oi Not many years ago, 35,000 or even 50,000 square feet of tube surface 
ives would have been required to obtain the same condensing rate. Today’s 
pper high standards in surface condenser efficiency are due in no small degree 
~ to advances in design and construction pioneered by Ingersoll-Rand. 
, Because steam-power generation is constantly changing and 
aa each problem must be analysed and the condenser designed to best serve 
yrtox the conditions of a given installation. With the experience of thousands 
_ of successful installations, I-R Engineers are well qualified to help in any 
condenser problem. 
ident 


= Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
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op choice for tough jobs! 


@ Put REX-TUBE type RT-15 on your tough, 
hard-to-handle connection problems. Then watch 
what happens when this rugged, high-quality 
flexible metal hose takes charge of the heavy- 
duty assignments! You can forget all about fre- 
quent replacements—costly delays..For RT-15 is 
famous for its ability to take punishment; to keep 
right on outperforming and outlasting many 
other types of hose under the roughest usage 


you can give it. 


There are ample reasons why production men 
choose REX-TUBE type RT-15 when it comes 
to taking hard knocks. Illustrated below are just 
a few of RT-15’s many outstanding features. 
Write us today and ask for Booklet E-144. 


constructed to, take years of weer ond 


tear. Made from heavy strip, steel or 
bronze. Interlocked design, with inner 


_ REX-TUBE (RT-15)—is widely used for han- 
dling steam at low and moderate pres- 
sures, for unloading and loading tankers 
and barges, steaming out tank cars, and 
other “hot” process jobs. 


i MH. family of Flexible Metal Hose. RT-15 
is only one type in the REX-TUBE line. There 


other REX-TUBE types, in various sig 


MAYWOOD, ILLINOIS 
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Plants: Maywood and Elgin, Ill. 


Production Board in cork, asbestos anj 
fibrous glass div. From 1939 until thy 
time, he had been district manager 
Raybestos-Manhattan’s industrial sales diy 
in Cleveland. 


L H Gegenheimer, after a leave 
absence for war duties in Washington, \ 
back with Timken Roller Bearing (Co, 
He returns to his former capacity as saleffl 
engineer in the industrial div. 


Henry K Patjens has been elected preg. 
dent of Economy Arch Co of St. Louis 


Ampco Metal, Ine, announces appoint. 
ment of N A Doolittle, 1850 E 16th Pi 
Tulsa, Okla., as its representative in Okla. 
southern Kan. and southwestern Mo. WV! 
Swan, Carondelet Bldg, New Orleans, La, 
has been assigned a number of counties jp 
southeastern Tex., in addition to the state 
of La.. Ala. and Miss. 


Osborn Manufacturing Co name 
Robert H Boyer sales engineer. \{r Boyer 
will assist Osborn salesmen in studies of 
application and use of power brushes. 


Appointment of Walter N Fischer to new) 
created position of assistant to general 
sales manager was announced by R ¢ 
LeTourneau, Inc. Mr Fischer’s promo 
tion will entail assisting Gordon S \. 
Kenty, general sales manager, in general 
office administration, as well as_ working 
closely with divisional sales managers in 
coordination of LeTourneau distributor 
sales organization. 


Kellogg Switchboard & Supply (Co 
names Norman H Saunders engineering 
manager. He replaces R M Kalb, chief 
engineer, who recently resigned. Mr 
Saunders assumes full charge of all re 
search, development, design and genera 
engineering. 


Nucleus of a general administrative staf 
for the projected General Motors Corp 


, technical center was announced: Headin 
| list of appointments is W J Davidson, who 
| will be administrative engineer. aided b 
Col A J Schamehorn as assistant ad 


ministrative engineer. Messrs [avidsoy 
and Schamehorn will continue as member 


of C L MeCuen’s staff and will have 
| vision over construction, equipment ani 
| maintenance of the technical center. Ly! 


A Walsh has been made manager of oP 
erations, advanced engineering 
Direction of advanced engineering sect 
will be carried on under Mr MeCuen whe 


the center is completed, while operation ° 


buildings housing the research labora 
tories, process development and _ 
sections will be the responsibility, resp 
tively, of Vice-presidents C F Ketterim 
B D Kunkle and H J Earl. 


Florez, Inc, becomes new name of Vist 
Training Corp of Detroit. Genaro - 
Florez, founder of Visual Training (0 
continues as president and chairman ° 
board of directors. Other directors # 
Elmer E Sylvester and R M W Shia 
vice-presidents; C W Hinz, secretary ®" 
treasurer: and Herbert S Gardner * 
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How RPM DELO Oil keeps Diesel pistons clean 


ve of 
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sales 

Louis After only 265 hours of operation using the best uncompounded mineral _blowby, resulting from stuck rings, caused a deposit of gum to form on 


oil, these Diesel test engine pistons were coated with a heavy, sticky gum- _— cylinder liners. The engine was run on 80% load in a “Hot Box” where the 
/point-[& carbon deposit, as shown in this actual photo. The few bright areas were air to the radiator was maintained at 125° F., simulating severe summer 
th PLE kept clean by rubbing cylinder walls. Oil ring slots were clogged, and operation in high temperature areas. 
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Run five times longer under the same conditions, using RPM DELO slots and the ring grooves were free from carbon deposits. Special, pat- 
Diesel Engine Lubricating Oil, the same engine's pistons were practically | ented compounds in RPM DELO Oil give it this unusual ability to keep 
clean, as this photo shows. After 1200 hours, all the rings were free and engines clean. They resist the formation of gum and varnish, remove de- 
unstuck. There was no appreciable amount of carbon formation in oil ring posits and keep contaminants in suspension. 


CYLINDER WEAR 
Diesel engine test 


ply Co 
ineering cen 
bh, chief of 
d. Mr gelative 


all re- 


ceneral Wear 


‘ive 


rs Corp 
Headin 
son, who Bw Per cent of test period 
20 40 60 
ae 
member ow cylinder wear is reduced by minimizing gum-carbon and varnish formation on This “Hot Box" cabinet is used in the laboratory to test 
ee diesel engine pistons through the use of RPM DELO Oil is shown by the above chart. Diesel lubricants in engines. It is the one mentioned above. 
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Make Your Overhead 
Valves SAFE and 
Easy to Reach--- 


Control 
from 
the floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come econom- 
ically and conveniently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 
New Bedford, Mass. 


& 


“The ee Uniform flow produced 


by the: ‘continuous turning of the 


rotors in an IMO pump is ideal for 
‘Bumpers, hydraulic and other 


servi e equiring an even, pulsa- | 


al 


cataloy 124 


liton, write jor 


DE LAVAL STEAM TURBINE C8. 


TRENTON 2, NEW JERSEY 
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| Roy E Cole, engineering vice-president, 
| Studebaker Corp. 


' Also. R M Hazen, chief engineer, Allison 


president of Birmingham National Bank. 
Arthur G Rippey, manager of company’s 
Denver office, continues as vice-president. 


Offering complete engineering services in 
application of electronics to industrial uses, 
Raymond M Wilmotte, director of Wil- 
motte Laboratory, Ine, of Washington, 
D. C., has recently opened a branch lab- 
oratory at 236 W 55th St, New York 19, 
N. Y. New York laboratory will be under 
supervision of Paul H Crago. Associated 
with Mr Crago will be Hugh J Cameron 
who will specialize in electronic heating 
and G Curtis Engel who will specialize in 
electronic controls and inspection methods. 
As complete solution of electronic applica- 
tion often involves complicated mechanical 
design, an association has been formed 
between Wilmotte Laboratory and Jackson 
& Moreland, consulting engineers. 


George W Akers has been released by the 
Navy to inactive duty and has rejoined the 
George W Akers Co as manager. 


Herbert R Isenburger has been appointed 
to the editorial advisory board of The En- 
gineers’ Digest. 


Klau-Van_ Pietersom-Dunlap  Associ- 
ates, Inc, elected George J Callos as vice- 
president and account executive. Donald 
D Dilworth also joins staff. 


Society of Automotive Engineers names 
new technical board to develop postwar 
engineering program: I. R Buckendale, en- 
gineering vice-president of Timken-Detroit 
Axle Co, has been made chairman of board. 
Other members are B B Bachman, engi- 
neering vice-president, Autocar Co; D P 
Barnard, associate research director, Stand- 
ard Oil Co (Ind.); Rex B Beisel, general 
manager, Chance Vought aircraft div, 
United Aircraft Corp; A T Colwell, vice- 
president, Thompson Products, Inc; and 


div, General Motors Corp; J H Hunt, 
director, new devices section, General Mot- 
ors Corp; R D Kelly, superintendent of 
development, United Air Lines, Inc; G W 
Laurie, automotive transportation manager, 
Atlantic Refining Co; and William Little- 
wood, engineering vice-president, American 
Airlines, Inc. 


Also. Erle Martin, engineering manager, 
Hamilton standard propellers div, United 
Aireraft Corp; R H McCarroll, executive 
engineer, Ford Motor Co: Arthur Nutt, 
director of aircraft engineering, Packard 
Motor Car Co; C R Paton, director of auto- 
motive engineering, Packard Motor Car 
Co; and L S Pfost, chief engineer. tractor 
div, Massey-Harris Co. 


Also, Delmar G Roos, engineering vice- 
president, Willys-Overland Motors, Inc: 
C G A Rosen, research director, Cater- 
pillar Tractor Co; A W Scarratt, engineer- 
ing vice-president, International Harvester 
Co: Mac Short, vice-president, Lockheed 
Aircraft Corp: T C Smith, automotive en- 


gineer, American Telephone & Telegraph 


SAVES 
PRECIOUS 


TREAMLINE the flow of gases across 
the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


Eliminate bottle-necks 
Abolish dead gas pockets 
Reduce draft losses 

Speed heat transfer 

Keep heating surfaces cleaner 
Cut down use of soot blower 
Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


Canada: F. J. RASKIN, Inc. 
370 Rachel E., Montreal, P. Q. 


Streamline 
Baffles 


Produced exclusively by The 
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THAT MEANS BETTER CASTING PERFORMANCE 


Whatever requirements you establish for your castings, you 

are assured consistent conformance in Sivyer steel castings. For 

by carefully sampling each job, Sivyer makes sure they measure 
up to your requirements—that they are castings worthy of bearing 
the Sivyer diamond <> —the mark worth looking for. 


Sivyer castings are inherently better castings because nearly 

37 years of experience enable us to make them this way. 

All through production—from planning to finished product— 
scientific testing and control work hand in hand with this skill to 
the end of providing castings that meet every requirement 

for longer, trouble-free service. 


Consult with Sivyer on your next castings. 


Srezz 


CASTING 


CHICAGO ¢s) 
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Co; Ralph R Teetor, engineering vice. 
president, Perfect Circle Co; R W Young, 
chief engineer, Wright Aeronautical Corp; 
and J C Zeder, chairman of engineering 


board, Chrysler Corp. 


Lt Col Leslie F Zsuffa, engineer, science 
writer and public affairs officer of New 
York, N. Y., has been appointed as director 
of public saletlons of Cone School of 
Technology. 


Allen D Brandt, senior sanitary engineer, 
U. S. Public Health Service, commenced 
his duties at American Society of Heat. 
ing and Ventilating Engineers research 
laboratory to conduct studies involving the 
relationship of air conditioning and ventila- 
tion to industrial hygiene. 


After three years as a major in production 
div, ASF in Washington, E K Stevens has 
returned to his position as associate man- 
ager of National Exposition of Power 
& Mechanical Engineering, better 
known as the National Power Show. 


CURRENT AWARDS 
Carbide & Carbon Chemicals Corp; 


Clinton Laboratories of Monsanto Chemi- 
cal Co; H K Ferguson Co; Fercleve Corp; 


a ¥ ‘ Ford, Bacon & Davis, Inc; J A Jones Con- 
pti ity ty of Honan struction Co; Kellex Corp; Stone & Web- 
s due in large part to Honan-Crane s ability to use loose a ; ster Engineering Corp; and Tennessee 
uller's earth as the filtering medium. A Honan-Crane 7. baa received the Army-Navy 
- Purifier for an average size turbine would contain at least — 
: Infileo, Inc, has been awarded a third 
156 Ibs. of fuller’s earth, providing 2,467 acres of 
2 Alliance (Ohio) gun mount plant of Bab- 
highly successful performance Honan-Crane cock & Wilcox Co received a fourth star. 
is attributable to their unusually great filtering — 
acity, plus the fact that fuller’s earth is the best known avy “E” 
dium for the complete removal of all types of damaging | : — ini th 
Edward Stern received the Navy 
from Turbine Oil. Commendation Award for Printers. 
Honan-Crane Purifiers, using 
fuller’s earth, will remove the in OBITUARIES 
most microscopic solid and will Bi: f William R C Corson, 75, chairman of 
also remove excessive acids, — - 4 : board of directors of Hartford Steam Boiler 
of acide | | Inspection & Insurance Co, died at his 


home in Hartford, Conn., on Oct 2. 


Charles H Wilson, manager of railroad 
sales div of Fairbanks, Morse & Co, died 
in Chicago on Sept 13. 


Albin M Johnson, 59, an engineer at the 
U. S. Veterans Hospital, Bedford, Mass. 
died in Concord, Mass., on Aug 27. 


- | 


George A Smith, 62, sales office manager 
of Consolidated Ashcroft Co at Bridgepot'. 
Conn., since 1928, died recently. 


Lt James D Lynch, 25, on military leave 
as associate editor of Monsanto Chemical 
Co publications, died of malnutrition in 4 
Japanese prison camp on Feb 5. 


Arthur E Quere of A E Quere Co, sales 
agents for Hendrick Manufacturing Co i 
Ohio, Ky. and Ind., died Aug 18. 
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Cost Accounting 


In the operation of steam boilers—fuel and water are the raw materials 
which are converted into the useful product Steam. 


In practically all cases, the cost of fuel represents the major expenditure there- 
fore its conservation is the primary object of maximum boiler room efficiency. 


To operate a steam plant efficiently and properly allocate costs, certain 


quantities must be measured so that an intelligent analysis of performance can 
be made. 


The importance of Brown's Chart Records can not be over emphasized. They 
show how much steam is produced and used per fuel dollar expenditure. 


The keeping of permanent chart records of temperatures, pressures, flows, 
Liquid levels, etc. is not only considered good management cut it is also a 
modern practice to centralize the measurement of these variables on a main 
control board. The instruments reveal to the engineer or managment any 
deviation above or below the most efficient operating conditions. 


Brown Indicating and Recording Instruments are furnished in standard uni- 


versal cases, adaptable for any style of panel mounting, they present a uniform 
and well-balanced appearance. 


For information, write THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4490 Wayne Avenue, Philadelphia 
44, Pa. Offices in all principal cities. Toronto, Canada—London, England— 
Stockholm, Sweden—Amsterdam, Holland. 


IN STRUMENTS 


AND MINNEAPOLIS-HONEYWELL CONTROL SYSTEMS 


For Temperatures .... . Pressures ..... Flows... . . Liquid Levels 
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THE PACKING 


for EVERY PURPOSE 


Stops Leaks— 


This universal packing — consisting of tong, tough 
fibrous asb.stos fibres, thin flakes of anti-friction 
metal. minute graphite scales and a heat-proof 
lubricant — is recommended for 

against steam, water, air, ammonia, 


Prevents Scoring 


etc. where temperatures do not exceed 600°F. Fits 

all sizes and shapes of stuffing boxes. Special styles 

eneral service avaliable for high temperature and corrosive liquids, 
oils, gases, for products, etc. Try it and you'll use it regularly. 
Distributors everywhere 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 


10-to 20 TIMES LONGER 


Expanding Brush 


Frame or body of 
expanding brush 


Set of refills or faggots for 
expanding brush 


Modern tube- 


Ten to twenty times as many tubes can be cleaned with 
a Wilson Expanding Brush than with ordinary sectional 
brushes before replacement is necessary. When removing 
the light, powdery deposits or for final polishing of tubes, 
the savings in time, labor and money derived from this 
feature alone make the expanding brush an essential 
part of every tube cleaning equipment. 


This longer life results from the expanding action of the 
brush. Because any brush must be smaller than the I. D. 
of the deposit it removes, the ordinary sectional brush 
cleans by vibrating against the inner tube wall with a 
pounding action which hammers down the brush elements. 


In the Wilson Expanding Brush, centrifugal force holds the 
tufts in constant contact with the deposit — eliminating 
this destructive pounding. Worn tufts in the Wilson Ex- 
panding Brush can be replaced easily and quickly — and 
at low cost. 


A copy of the Wilson Tube Cleaners Check List will help, 
you select the right Wilson equipment to do your tube 
cleaning jobs faster and more effectively. Write for your 


cleaners for the 
problems of today. 


THOMAS C. WILSON 


Inc. 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


GUNS WON’T GUARD 
YOUR PAYROLL AGAINST 


GST 


Rust on your equipment or 
material means wasted man- 
hours, needless expense. You 
can STOP this dollar loss 
with Tectyl. Not a.Paint! 
It’s easy to apply—just 
spray, dip, brush, or flush 
metal surfaces; easy to re- 
move—dquick and clean, with 
kerosene. Tectyl seals out 
moisture for as long as two 
years, indoors or out. A little 
Tectyl covers a Jot of metal. 


Important— Rust preven- 
tives used on Government- 
owned production equip- 
ment must meet Ordnance 
Specification P. S.-300-4. 


There is a 


TECTYL 
Product for every 


rust problem 


VALVOLINE OIL COMPANY 
431 Main St., Dept. 29K, Cincinnati 2, Ohio 
Refinery at Butler, Pennsylvania 

General Offices, Cincinnati, Ohio 
Los Angeles-Vancouver,B. C.-Washington,D.C. 


TECTYL 
S7ors Rust 
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SOUTHERN COLORADO POWER COMPANY } 
Pueblo, Colo. 


90,000 Ibs. steam per hour Vogt LE 
type bent tube boiler with under-}. 
feed stoker. Water walls andj 
economizer. Design pressure 525} | 
[4 lbs. Total steam temperature 750}. - 
degrees F. 


IN A LARGE MID-WESTERN STEEL MILL 


Two 105,000 Ibs. steam per hour} 
Vogt LE type bent tube boilers 
with chain grate stokers and 
economizers. Design pressure 225} 
Ibs. Total steam temperature 550 
degrees F. 


HEATING| 


CRIMINAL COURTS BUILDING AND JAILE. . 
New York City TES 
Four Vogt sectional header type}. 
boilers of 47,000 Ibs. steam per— | 
hour capacity, oil fired. Design{. 
pressure 200 Ibs. : 


. 

hy. 


HENRY VOGT MAGE 
OUISVILLE KENTE 


_ 
CHI CARS ‘ 
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FEED AND 
GENERAL HIGH 
PRESSURE SERVICE 


> 


DEFENDER FITTS TYPE 


ADJUSTABLE 
CHRONOMETER VALVE 


The longest lived Valve made for Hot 

Water or Steam or any other Chem- 

ical or Fluids or Oils that would soon 

wear out any of the piston or Bal- 

anced type Valves. ° 
These are proportioning Type Valves, easy 
and quick to adjust for any capacity, each 
separate from the other. 

It can be hand operated or Motor oper- 
ated as illustrated and we have a complete 
line of both Low and Medium and High 
pressure stats and also Temperature, Float, 
Liquid level and Feed Water Regulator 
stats shown in our new Bulletin No. E-3 
and E-4. Write for same. 

A new 32 Page Pocket Catalog No. 16 which 


has 166 illustrations is now ready for distributiva. 
Write for it. 


Defender Instrument & Regulator Co. 


ST. LOUIS, MO. 


GOODALL "Long-Life" Lip Packings are designed to be as com. 
pletely "automatic" as possible, with pressures developed in the 
mechanical unit directly governing the sealing action of the rings. 
Being sensitive to pressure changes, they do not require gland pres- 
sure. If properly adjusted upon in- 
stallation, subsequent adjustment to 
compensate for pressure changes 
should not be necessary. Channels 
formed between the rings serve as 
reservoirs for lubrication. 


EACH SET of “Long- 
Life'’ Packings con- 
sists of one bottom 
adapter ring and a 
sufficient number of 
pressure rings to 
provide the required 
depth. They are 
readily installed and 
adjusted. 


Furnished in ring form 
only, solid or split, in all 
rod and stuffing box 
sizes. 


MADE IN FIVE COMPOSITIONS 
. . FOR SPECIFIC SERVICES 


STYLE PH-141. Duck and Rubber. For hot or 


cold water, low pressure steam, ammonia, and 
cold oil. 


STYLE PH-143. Duck and Neoprene. For low 
temperature oils; gasoline, naphtha and other 
petroleum solvents. 
STYLE PH-145. Duck or Rubber. For hot water 
on boiler feed pumps, rams and other extreme 
temperature applications. 
STYLE PH-142. Asbestos and Rubber. For re- 
ciprocating rods and plungers against heavy 
oils, crudes, gasoline and other petroleum 
solvents at high temperatures and pressures. 
* 
Contact our nearest branch or main office for 
details and prices of these and other products 
by GOODALL . . . on; the Job LONGER! 


we amt 
OWNERSHIP Amo 


or 
RATIONAL SymTMETIC 


CORPORATION 


THE GOODALL-WHITEHEAD COMPANIES 


PHILADELPHIA © TRENTON © NEW YORK @ CHICAGO 
PITTSBURGH © BOSTON @ LOS ANGELES @ SAN 
FRANCISCO e¢ SEATTLE © SALT LAKE CITY 


FACTORY—TRENTON, N. J. Established 1870 
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THE OFF! 

ne 

js. 

n- 

to To the many industries compelled to hold off on 

es replacement, improvement and expansion of equip- 

ls ment until the War’s end, the lifting of priorities 

as on Ross coolers, heaters, heat exchangers and con- 

densers is welcome news. 

ZZ —- Fulfillment of Ross’ gigantic program for the 

tom eS a Navy, Maritime Commission, Army and Lend- 

Lease not only opens the doors to large-scale, 

a i peacetime fabrication of all types of heat exchange 

ired equipment, but offers to Ross users (old and new) 

are 

‘od numerous benefits from new skills, methods, equip- 
a ment and plant expansion directly attributable to 

for'il, water end coher war production. 


fluids in smaller quan- 
Even though you may have been thoroughly 
familiar with Ross products before the war, chang- 


ing conditions and requirements make it advisable 


for you to consult Ross engineers before specify- 


seis ing. At your suggestion, a representative from a 


4017 Ross office in your locality will gladly discuss your 


- requirements with you and make recommendations 


based on sound engineering principles. 


“™, Also, now is the time to bring your 


oh equipment files up-to-date by mailing 
BULLETIN the attached coupon, without cost or 


3624-A obligation. 


Type “O” Heaters or . ‘ 

Type “TS” Tank Suc- ‘oom 

tion Heaters for fuel 

viscous fluids. 


ROSS HEATER & MFG. CO., INC. 


Gentlemen: 


The following bulletins which we have circled are those we would 
like for our files: 


5322 4922 4017 3624-A 3623-A 


° BULLETIN 
3623-A 


Type “1S” Instantane- 
ous Heaters for water 
and other fluids. 


CiTy, STATE & ZONE... 


ROSS HEATER & MFG. CO., INC. | 


Ross equipment is manufactured and sold in Canada by Divisice of Amrmcan Rapiaron & Standard Sanitary cosroarrion 
Horton Steel Works Ltd., Fort Erie, Ontario, 1415 WEST AVENUE BUFFALO 13, N. Y. 
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by laying up furnace linings with 
Adamant .. . the fire brick cement 
of proved great bonding strength.* 
Adamant actually welds the brick to- 
gether . . . protects the construction 
at the joints where failure usually 
begins. 


Adamant has been proven STRONGER 
by test... 


Impartial labora- 
tory tests showed 
Adamant has a 
bonding strength 
of 800 Ibs.atroom 
temperature: 1270 
ibs, at 2600° F. 
Adamant has a 


F. plus. For more 
details, write 


784 S. Swanson St., Philadelphia 47, Pa. 
in Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 


P. C. E. of 3000° 


— 


BLOW—CLEAN—SPRAY 
with TORNADO 


With its 1 h. p. G. E. motor, TORNADO 
Portable Electric Blower blows dust, 
dirt and lint out of motors, generators, 
shafting, etc. With bag and attach- 
ments added, it is convertible into a 
Vacuum Clecner, for cleaning shelves, 
bins, floors and light salvaging. With 
other attachments, it can be made into 
a Sprayer, for spraying insecticides. 
Keeps equipment and plant clean for 
increased production and lower costs. 
Saves power—reduces hazards—low- 


ers upkeep. 
Request details and 
FREE TRIAL Offer 
BREUER ELECTR'C MFG. CO. 
5114 Ravenswood Ave., Chicago 40 


S HELL BE AHING 


Pennsylvania Ollfreair Compressor 


In the selection of an oil-free-air compressor it is important to 
determine whether the design affords the greatest measure of 
protection to the carbon piston rings. 


PENNSYLVANIA Oilfreair design has solved this problem by 
providing for a fully floating piston. This is accomplished by 
extending the piston rod into an outboard bearing which makes 
possible crosshead support of the rod at both the main frame 
and outboard end of the compressor. 


Naturally, this design prevents the piston from coming in 
contact with the cylinder wall, greatly prolongs the life of the 
- earbon rings and positively eliminates all danger of scored 


cylinders. 


Descriptive bulletin 188 on request 


PENNSYLVAN 1A PUMP & COMPRESSOR CO. 


PARK EASTON PENNA 


TAYLOR / 


THE NEW TAYLOR-BETz 


NITRATE SLIDE COMPARATOR 


IN BOILER WATER! 


Because nitrates are now being 
used extensively in boiler water 
to control caustic embrittlement 
and because a positive method 
for determining nitrate concen- 
tration has been needed... . 
TAYLOR DOES IT AGAIN 
. with the New Taylor-Betz 
Nitrate Slide Comparator. 


This new, important and vitally 
needed outfit adds to the utility 
of Taylor Phosphate and Boiler 
Water Comparators, because the 
nitrate slide can be used with the 
base of either of these sets. And, 
of course, accuracy is assured as 
all Taylor Liquid Color Stand- 
ards are guaranteed not to fade. 


Complete Taylor-Betz Nitrate 
Slide Comparator. . . .$18.00 


Nitrate Slide only, with reagent 


“Modern pH and Chlorine 
Control” 


NEW 88 PAGE DATA— 
REFERENCE BOOK FREE! 


Gives you specific applications ef 
Taylor Comparators in 34 | 
industries . . . also descri 
Taylor Liquitrol Methods, procedures 
and outfits. An extremely useful 
book. your copy frem your 
dealer or write direct. 


W. A. TAYLOR %: 


YORK & RODGERS FORGE RNS, » BALTUMORE 4, MO 
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Your Condensers Last Longer When 
APEXIOR NUMBER 3 Keeps the Metal Dry 


In condensers and cooling equipment 
accelerated corrosion is prevented, 
when metal is coated with APEXIOR 
NUMBER 3. 

Whether the water is salt or fresh, as 
long as its temperature remains under 
125°F., APEXIOR NUMBER 3 pro- 
tects the metal it covers... with a film 
a few thousandths of an inch thick. 
Many years of successful application 
to the water-side of cold water tanks, 
stern plates of marine vessels, potable 
water tanks, condensers and water- 
cooling equipment prove its ability to 
give metal surfaces longer life. 


Us Par 


( “APEXIOR ) mew metal mew... 
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What is APEXIOR NUMBER 3? 


APEXIOR NUMBER 3 is a shiny- 
black technical protective coating 
made of 100% asphalts dissolved in a 
suitable completely-volatile solvent. 
When dry it is non-toxic, stable and 
wear-resistant. 

To prepare for APEXIOR NUMBER 
3, clean surfaces thoroughly to bare 
metal — sandblast if possible — then 
apply two coats of APEXIOR NUM- 
BER 3 like a paint, using a hand brush. 
An original abrasive blast cleaning 
(never again necessary) prepares for 


a permanent maintenance base upon 
which APEXIOR protection can be 
established. For internal surfaces of 
tubes, special brush equipment is avail- 
able for use with standard air turbines. 
APEXIOR NUMBER 3 is shipped 
ready-for-use — no thinner permitted. 

Here’s economical insurance against 
the destructive effects of water-con- 
tact for any metallic cold-water hand- 
ling equipment. 

Get additional details today. Use the 
coupon below or your own letterhead. 
The Dampney Co. of America, Water- 
man Bldg., Hyde Park, Boston 36, Mass. 


Old Metal Given 
New Life 


THE DAMPNEY COMPANY OF AMERICA 
Waterman Bidg., Hyde Park, Boston 36, Mass. 
Please send free Bulletin 1290. 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK MACHINERY 


C. H. WHEELER 
MANUFACTURING Co. 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


Your Up-to-date 


HANDBOOK 


of the 
Latest 
in Power-field 
Practice 


USE EVERY ISSUE 


f 
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Beaumont Continuous Flow Conveyor 


(Patent #2, 379,351) 


Self-loading and designed to move materials in any direc- 
tion . . . horizontally, vertically, and inclined, the Beaumont 
Continuous Flow Conveyor insures substantial installation 
and maintenance savings. The shallow, self-loading section, 
for example, requires no deep excavation, no massive sup- 
ports or special feeding equipment. Look at the flight 
design . . . pivoted and placed at an angle, open-centered 
flights are smooth running and reduce wear. Materials 
range in size from powder up to 3 inches and are easily 


e Investigate this Beaumont Continuous Flow Conveyor. 


Send us your requirements for engineering recommenda- 
tion and estimate. 
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BEAUMONT BIRCH COMPANY 
1502 RACE STREET PHILADELPHIA 2, PA. 


>» 


DESIGNERS « MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 


FLANGE 
JACKS 


_..a New Tool 


that does a Hard Job 
the Easy Way 


The job of opening flanges on 
pipe lines for gasket renewal, 
for which FLANGE-JACKS are 
specifically designed, can be 
done faster, easier, safer and 
more economically with this 
new tool, which has been tried 
and proved with outstanding 
success on countless tough, dif- 
ficult jobs. 


Flange-Jacks replace the old, slow, 
crude hammer-and-chisel way ... open 
joints quickly even in cramped spaces 
protect flange faces against dam- 
age ... eliminate sparks from hammer 
and chisel blows as well as vibration 
in pipe lines. Flanges are separated 
gradually and evenly without undue 
strain; bolt holes are maintained in 
perfect alignment for positioning gasket. 


Strong, sturdy and simple in design, 
Flange Jacks are available in the follow- 
ing s.zes and types: 


Standard—2” to 20” Flanges including 
Extra Heavy up to 12”. 
Giant—20” and up. 


Write Today for 
Complete Information to 


T. G. PERSSON CO. 
224 Glenwood Ave., 
Bloomfield, N. J. 


Or Get In Touch with your Nearest Distributor. 
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PNEUMATIC TOOLS 

ELECTRIC TOOLS 

HYDRAULIC TOOLS 
ROCK DRILLS 


RTY years of experience went into the 
building of CP Class H — latest model of 
CP Steam Driven compressors. 

A thoroughly modern steam end, propor- 
tioned to the purchaser’s steam conditions, 
combined with full force-feed lubrication of 
the running gear and a highly efficient air end 
with its Simplate Valves, all contribute to the 
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IN EVE RY DETAIL 


CHicaca Preumaric 


(LASS H STEAM DRIVEN COMPRESSOR 


high overall economy of these CP machines. 
The double crosshead-tie rod construction 
provides direct, straight-line transmission of 
power from steam end to air end. Capacities 
range from 400 to 6600 c.f.m., 100 to 125 
pounds air pressure. Other sizes in single and 


multi-stage design for lower and higher pres- 
sures. Write for literature. 


KKKKK 
AIR COMPRESSORS 
VACUUM PUMPS 
DIESEL ENGINES 

AVIATION ACCESsonies 
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ROTO Model 135 
air-driven motor with 
swing-frame head 
and air valve for 
one-man operation. 


Wherever labor shortages exist, Roto Tube 
Cleaners, equipped for one-man operation, 
are ndieeaetile. By giving the operator 
full control of air, you can not only release 
his helper for other work, but actually en- 
able him to do a better, faster job. There 
is no time lost signalling a helper at a re- 
mote “ee to turn air on aa off, saving 
many hours on the entire job. Whatever 
your tube cleaning requirements are, Roto 
can fill them 


ROTO Division of Elliott Company 
145 Sussex Ave. Newark |, N. .J 


THIS STANDS FOR 
HONORABLE SERVICE 
TO OUR COUNTRY 


REFRACTORY 


ABRASION 


ROTECTION against abrasion is an 

outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace 
and shoved against an emery wheel. 
Hot and cold, the Brickseal-treated 
brick resisted the abrasion —see below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also 4 
mortar for laying up refractory walls. 


Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


TRY IT YOURSELI 
| on your 


emery wheel 


Two bricks bonded 
together and par 
tially coated with 
Brickseal will be 
mailed to you on 


request. 


BRICKSEAL 
REFRACTORY COATING 


5800 So. Hoover St., Los Angeles, Coll 
1029 Clinton $t., Hoboken, New Jeri! 
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SINCLAIR has the Answers 


Your Lubrication Problems 


Example: 


SINCLAIR SINTURLITE OILS 
are specially developed to 


counteract foam, rust, and 

oxidation insteamturbine 
operation. SINTURLITES 
have long-lasting effi- 


ciency which means fewer 
replacements of oil and 
lower lubricating costs. 


‘The stability of SINCLAIR SINTURLITE OILs and their resistance 
to formation of deposits have been proven by extensive labora- 
tory and actual service tests. They meet the exacting require- 
ments of the steam turbine manufacturers. SINTURLITES are 
essen cauess mane also excellent oils for hydraulic and other enclosed circulating 
systems. They are provided in five viscosity ranges to suit indi- 
vidual installations. We'll be glad to advise how these oils can 


assist in solving your operating problems. 


M FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 
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THE EXCLUSIVE SYSTEM 
THAT RETAINS CONDENSATE 
TEMPERATURE ........ 


Because it sends the condensate back 
to the boiler room under pressure, 
without venting to atmosphere. 


Before you buy any “Breechings ... Get a 
CONNERY CONSTRUCTION estimate! 


Much of the ability of Connery Construc- 
tion to deliver long, air-tight, moisture- 
tight service comes from the use of Con- 
nery's "V" type stiffeners, cold pressed into 
the sheet metal from which the breeching: 
or ducts are formed. 


STERUNG UFTING PUMPING. VACUUM CREATING AND VACUUM DRAINING UNITE. 
— 


This improved Connery Expansion-Stiffened 
construction, plus elecfrically welded joints, 
eliminates buckling and warping—provides 
reinforcement that is uniform and many 
times stronger than any structural member 
of equal size. 


Connery Construction has always been a 
good buy—hundreds of installations prove 
it! Ask for a Connery bid on your new 
plant expansion or modernization job. 


CONNERY CONSTRUCTION CO. 


Second & Luzerne Sts., Philadelphia, Pa. 


Sterling's Closed System then feeds the 
boiler with only a nominal line drop in 
temperature, giving maximum efficiency, 
economy and reducing boiler mainte- 
nance. 


You Need To Save Fuel Now 
Sterling Engineering & Mfg. Corp. 


(Templeton Mfg. Co.) 
110 Business Street 
Hyde Park, 36, Massachusetts 


SEAMLESS. COPPER 


Improved WESTPORT JOINT 


we Old Style BACKING RING JOINT 


Smooth Pipe Contour 


AT THE BASE OF EVERY WELD! 


GUARANTEED 


TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 


Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 


You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical service. 


Insure care-free maintenance of water 
your heaters, tanks, 
and _ other equipment specifyin 
“HERCULES.” 


ERCULES 
Franklin 


fag 
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The Westport Patented Welded Joint pro- 
vides a smooth pipe contour at the base of 
every weld! There are no icicles . .. no protru- 
sions . . and thus offers a method that ac- 
tually strengthens your pipes! 

This new method, especially suitable in the 
welding of heavy wall piping for high pressure 
and temperature conditions, is proving sat- 
isfactory in lines operating at 1250 pounds 
per sq. in. and 925 degrees F. total tempera- 
ture steam service. 

Mitchell's service includes this Westport 
method, which consists of a joint in which the 
ends to be welded are formed and machined 
to provide a U-shaped groove, joining the lips 
at the root of the weld by the oxyacetylene 
process and completing the joint by the usual 
electric arc procedure. 

This provides greater flexibility in alignment 
of pipe, valves and fittings. 


ENGINEERS’ NOTE 


DO YOU HAVE ANY PIPING 
PROBLEMS WE MIGHT BE ABLE 
TO HELP YOU SOLVE? ALL 
types of prefabricated piping jobs 
are today being done by W. K. 
Mitchell & Co. Years of piping 
research and experience has 
taught us the solution to piping 
troubles. If we can be of help, 
please call on us. Our Engineers 
are always at your service. Write 
for further details and data. 


1899 1945 


W. K. MITCHELL & CO., INC., Philadelphia 46, ? 


POWER © November, !% 


t 
' 


nery cone y | 
| 
MAKE ght: 
warP ure “hore 
: wet US yo" 
| 
| 
| 
= 


ACCELATORS 


ACCELATORS are doing a lot of different things 
to a lot of different kinds of water... clarifying 
... softening ... stabilizing...removing color... 
taking out iron, etc. ee 
Results are always excellent . . . frequently 
remarkable. 

You can’t beat ACCELATORS for Performance 
and Economy. Would you like Bulletin 1824? 


| INFILCO, 


INCORPORATED 
325 W. 25TH PLACE, CHICAGO 16, ILL. 
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CLEAR WATER ESCAPE 
SURFACE 


CONCENTRATOR 
DISCHARGE 


Diagrammatic Cross Section Showing Accelator Operation 


All treatment steps are combined and carried out quickly in an in- 
credibly small space. Slurry containing previously precipitated solids 
is recirculated through mixing and reaction and return flow zones. 
Chemicals are added and raw water mixed in. The sludge contact (matn- 
tained by the mechanical recirculation regardless of water throughput) 
insures rapid and complete chemical reactions—and the treated water 
rises—not through the sludge—but from the surface of the slurry pool. 
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PUT,CARDOX FIRE PROTECTION 
PLANS 


Effective fire protection is a “must” to 
insure uninterrupted development of 
production needed to win and hold leader- 
ship in big peace-time markets. If your 
plant presents tough fire hazards, call on 
a Cardox representative now for practical 
help in hein vital operations, 
and materials, 

These fire protection specialists are 
backed by the full resources of the Cardox 
Research Division and Engineering 
Department. They will bring to your 
problem the wide experience gained in 

eveloping fire extinguishing systems 
that have set a new Ahi h standard of 

rotection for many of the most severe 
eoiads in American industry. Their 
analysis will cover all engineering factors 
involved. It will include a careful study 
of the nature of each hazard . . . fire 
characteristics of combustibles and 
operations ... type of application, and 
— of extinguishing medium for 
most effective extinguishment. This 
analysis costs you nothing .. . may pre- 
vent a disastrous fire at the most critical 


period of your business history. 
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CARDOX Harnesses CO, 
in POUNDS or TONS 


The features that have made Cardox Fire 
Extinguishing Systems so outstanding 
are many: For example, Cardox harnesses 
carbon dioxide in pounds or tons, and 
makes this fast, inexpensive, non-dam- 
aging extinguishing medium equally 
effective for en or small hazards. Fur- 
thermore, through engineered application 
and control, the well-proved advantages 
of carbon dioxide are given enhanced 
extinguishing performance that includes 
increased cooling effect, effective projec- 
tion through es great distance, 
and uniform extinguishing characteristics 
regardless of plant or atmospheric con- 
ditions. 


Before fire strikes to endanger your 
aett plans, find out how Cardox has 

roadened the performance scope of 
carbon dioxide. 

Drop us a line for Bulletin No. 911 
and an analysis of your fire hazards. 


CARDOX CORPORATION 

BELL BUILDING © CHICAGO 1, ILLINOIS 

New York Philadelphia Washington « Pittsburgh 

Cleveland «Detroit» Houston Seattie« San Francisco 
les Angeles San Diego 


Cardox COs is supplied 
instantly in pounds of 
tons from a single Stor 
age Unit containing 


ture of 0°F.and 300p+ 
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OPERATIONS 


METALLURGICA 


| USTRIAL POWER PLANTS 


DEMANDS 


Low cost power supplied from a dependable source 
is of prime importance to every power user. In- 
numerable installations of economical, reliable 

Nordbergs prove conclusively that these demands 

are met with Diesel power. Nordbergs are built in 

° ae = two and four-cycle types in a range of sizes to 8500 

vou TIO -—. horsepower in a single unit. When in need of ad- 
ditional power or a more economical unit, investi- 


e NORDBERG MFG. CO., MILWAUKEE 7, WIS. 
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"THE heart of the improved STRONG 
be is this HI-CAP* Valve and Seat 
assembly. New, scientifically designed 
orifice throat gives up to 25% greater 
capacity, avoids turbulence and minimizes 
choking caused by flash steam. An impor- 
tant part of STRONG service is continued 
attention to parts for traps in service. HI-CAP 
parts are available > your present 70 
Series traps. 
*HI-CAP—Registered trade mark 


STRONG 2-inN-1 TRAPS 


HE STRONG “T” Traps combine in 

one unit the economies of inverted 
bucket traps with air removal capacity 
of the thermal traps. They are particularly 
suited to equipment or processes requir- 
ing quick air and condensate removal for 
heating up. 

he “‘T” type is included in the new 
line of HI-CAP straight-through traps in 
sizes from 1/2” to 1-1/4”. With the me 
STRONG HI-CAP Traps ... both stand- 
ard and thermal. . . you get: 
HI-CAP orifice 
®@ Screwed in ANUM-METL valve and seat 
@ Straight-through or elbow piping 
@ All stainless steel trim 


Write for New Bulletin on HI-CAP Traps 
STRONG, CARLISLE & HAMMOND CO. 


Over 40 Years of Steam Specialties 
CLEVELAND 13, OHIO 


New HI-CAP Orifice 
Gives STRONG 


UP TO 25°/. greater 


bs 


{0 


%* No. 170-T 
Thermal Trap 


NEW lever design gives quick, full opening without dribbling. 
NEW renewable seat permits easy servicing. 


NEW inlet-outlet location places trap below inlet pipe at 
all times. 


= OTHER 


Reg Trade Mark 


STRONG 


Trap 
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Pont suggests better packing fiber 


(ALL LEADING PACKING 


Consider what would be added to 
packing performance if the basic 
fber were continuous and man-con- 
tolled in uniformity. No exposed 
énds. No bulges. No weak spots. The 
results are long life for the packing 
‘+-minimum friction on moving metal 
Parts...lower maintenance. 


The Great Strength of packing from 


Du Pont Rayon T 126 derives from 
the chemical formula used and from 
special handling methods developed 
by Du Pont. 


A variety of Rayon T 126 packings 
are now offered for use on hydraulic 
equipment. Types are available for 
service against brine and hot or cold 
water... at high or low pressures. 


MANUFACTURERS CAN SUPPLY IT) 


the precision packing fiber 


Ask your supplier for a trial run 
of packing fabricated from Rayon 
T 126 and use as he recommends. 


par OFF. 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Rayon Department, E. |. du Pont de Nemours & Co. (Inc.) . . . Wilmington 98, Delaware 
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costs INDUSTRY 


HOW MUC 


Answer $ 


It would be well worth your while to fill in. 


the answer... because that’s exactly how much we believe 
we can save you. 


Two Cities Service products, Rust Re- 
mover and Anti-Corrode, in grades for 
every specific industrial need, have film that protects metals against rust 
quickly and effectively helped many or corrosion. 
companies eliminate this liability. ° ° > 

Talk it over with your local Cities 


Cities Service ANTI-CORRODE 
prevents rust, provides an impenetrable 


Cities Service RUST REMOVER clears 
metals of rust or tarnish. Works quickly 
—easy to apply. 


Service engineer . . . see for yourself 
what his rust prevention plan can do 
for you or... 


Cities Service Oil Co. 
Room 510, 70 Pine Street, New York 5, New York 


MAIL THIS 
COUPON 


Gentlemen: Please send me full information on Cities Service Rust 
Prevention Plan. 
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UqITIVES from 


Give a BTU a bare or poorly insu- 
lated pipe . . . and he'll ‘‘make a 
break."’ Multiply his ‘‘escape 
millions of times a day and you come 
to this conclusion: he’s wasting a lot 
of fighting fuel you need. 


Adequate insulation is the answer. TRAINED ERECTION SERVICE 


crews"make sure” the job is 
And Carey simplifies that problem dunn dade. 


NATIONWIDE DISTRIBUTION 
Warehouse stocks of the 
broad Carey line provide 
service regardless of job lo- by offering you (1) a broad line of 
cation. types, shapes and forms of insulation 
plus (2) the engineering ability to 
determine the one best insulation or 
combination of insulations for your 
job. 
To apply Carey's 50-odd years of 


Heat Insulation engineering experi- 


ence to your problem—just wrije— 
AREY INSULATION ENGINEER- BROAD LINE FROM ONE SOURCE. 


NG SERVICE makes available No need to compromise with 


the knowledge and experi- ga desired results. You get the 
ence of leading authorities. - right insulation for the job. 


| 


THE PHILIP CAREY MANUFACTURING CO. = IN CAMADA: THE PHILIP CAREY CO., LTD 


OFFICE AND FACTORY: LENNOKVILLE, P. Q. 
)CKLAND, CINCINNAT! 15, OHIO 


Corey duet ° Industrial Insulations ° Rock Wool Insulation ° Asbestos Shingles and Siding e Asphalt Shingles and Roofings 
hit-up Roofing °. Roof Coatings and Cements . Waterproofing Materials ° Asphalt Tile Flooring ° Pipeline Felt 
bpansion Joint * Asbestos Wallboard and Sheathing ° Corrugated Asbestos Roofing and Siding * Miami-Carey Bathroom Cabinets and Accessories 
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ALLOY 


. MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Headquarters for BRASS, BRONZE, and COPPER 


« BRASS 
Prepared by Bridgeport Brass Company Baie 


Now is the time to Modernize 
and Retube Surface Condensers 


Although the sudden cessation of the 
war has brought a number of problems to 
power plants operating in districts which 
were busy with wai work, it is with a sigh 
of relief rather than with regrets that the 
power plant engineer faces the future. 


He has learned to operate under difficult 
conditions such as a shortage of main- 
tenance men, lack of adequate fuel sup- 
plies, and worn-out condenser tubes, which 
in normal times would have long since 
been scrapped. Now is the time to take a 
careful inventory of assets and liabilities so 
that maximum efficiency can be obtained. 


Every operator must challenge equip- 
ment and materials. What provisions should 
be made for the continued increase in 
water contamination and the use of con- 
stantly higher water velocities? To be more 
specific, which condenser tube alloy will 
give maximum efficiency and economy to- 
day and in years to come? 


The problems which face the power plant 
operator are not unlike, in some respects, 
those which industrial companies must 
meet to reconvert for peacetime manu- 
facture. Obsolete and worn-out equipment 
must be removed and replaced with the 
most modern and efficient types. Every 
effort must be made to develop a plant 
which operates with greater economy than 
was possible before the war in order to 
compensate for rising labor costs. 


New Alloys Are Undergoing 
Service Tests 


A number of power plant engineers have 
been investigating the newer alloys by 
permitting sample lots of tubing to be 
installed in their condensers and watching 
the results under conditions of operation 
which in most cases have been more severe 
than normal. We have in mind results 
obtained by a seaboard power station which 
installed some DuronzeE IV (arsenical alu- 
minum bronze) in their condensers, eight 
years ago. At the end of this period 
Duronze IV showed very slight corrosion. 
This corroborated laboratory and field 
tests which have clearly indicated the 
superiority of this alloy. As a result of 
this test it was decided to retube other 
units with Duronze IV. 


There are other characteristics of 
Duronze IV which, no doubt, affect the 
overall efficiency of condenser operation. 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 


240 


Duronze IV has less tendency to scale. 
Its protective film which is deposited on 
the inside of the tubes, is thin and has less 
tendency to reduce heat transfer proper- 
ties. Good heat transfer characteristics 
are therefore maintained over a long period 
with correspondingly higher operating effi- 
ciency. 


During the war the government specified 
70-30 cupro nickel for condensers on war 
ships. This alloy is excellent for marine 
operation involving high velocities and 
water turbulence. No doubt much cupro 
nickel will now be used for peacetime oper- 
ation on fast turbine-driven passenger ships 
and merchant ships, as well as in seaboard 
power plants. 


Selecting The Correct Alloy 


As to which alloy will give the best 
results, the answer to this question depends 
to a great extent upon the designer and 
operator of the condenser. We all recognize 
the destructive part which corrosion plays. 
Our laboratory devotes much effort to 
corrosion research studies, field and service 
tests. Cooperation with operators has 
brought in important facts which have 
been helpful in the correct selection of the 
alloys which give the best results under a 
particular set of operating conditions. 


Corrosion research has not only enabled 
us to evaluate the corrosion resistance of 
our present alloys but has made possible 
the improvement of existing ones and the 
development of new ones. Since the results 
of tests made under actual conditions con- 
sume considerable time, both the operator 
and the laboratory man must be extremely 
patient. However, when results are finally 
obtained, the dividends are worth waiting 
for. 


In our Condenser Tube Manual we list 
the various condenser tube alloys which are 
available and their properties and applica- 
tions. We have also included some corrosion 
research studies, specification data and 
numerous valuable tables. If you have not 
received a copy of this comprehensive man- 
ual be sure and write for one without delay. 


Developments during the past few years 
have opened up even more possibilities for 
the use of electric power. Electrically ener- 
gized machines, appliances and equipment 
will serve industry and private homes to 
an ever-increasing extent. An extended 


é 
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Hancock Valve Improved 
by Duronze III 


stronger than its weakest link is being ap. 
plied to an increasing extent in many fields 
of engineering and design. Product design. 
ers are showing an increasing tendency to 
improve their products by strengthening 
vulnerable parts through the more generous 
use of modern engineering alloys. 


In their featured ‘(500 Brinell” bronz 
valve, Hancock Valve Company is using 
Duronze III (silicon aluminum bronze) 
for the stem. Here the qualities of hardness, 
high strength (more than 85,000 psi an. 
nealed) as well as resistance to wear and 
corrosion have increased the life and use. 


The fundamental truth that no chain is é 


Cutaway view of Hancock Valve 
shows valve stem of Duronze III 


fulness of this well-known valve. It is re 
ported that the Duronze has outlasted 
other previously-tried materials moré 
than 6 to 1. 


Duronze III is used for high-str 
screw machine items, valve and pum 
parts, electrical connectors, bolts, screws 
and other fasteners, worm gears, roller 
and sliding parts. Bridgeport’s 
Duronze Manual contains valuable tech# 
nical data and suggested applications fo 
Duronze silicon bronze and aluminum 
bronze alloys. Write for your copy today 


program of rural electrification will stil 
further increase power requirements. Thé 
future is bright for electricity and th 
power plants which produce it. 


BRAS 
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ONE OF THE REASONS 6 ouT OF 10 PICK U. S. GAUGES 
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CRITICAL STEP IN FAST, ACCURATE 
GAUGE MAKING 

The teeth of a gauge are a direct 

measure of its truthfulness. Teeth in 

the segments of U. S. Gauges are 

generated on automatic hobbing 


_ machines, dozens of segments at 


high speed hobbing ‘machin 
chew out the teeth of many 


Cuts 


its 


one time. To check radius and pro- 
file, teeth are magnified 100 times 
and examined in a special projector. 


WHY 6 OUT OF 10 CHOOSE U.S. GAUGE 


You can credit Manufacturing Con- 
trol for precision in the thousands of 
commercial gauges turned out daily 
by U. S. Gauge. Manufacturing 
Control keeps an eagle eye on raw 
materials, manufacturing, assembly, 
calibration, testing and inspection 
and many of the exclusive steps in 
U. S. Gaugemaking. That’s why 6 
out of 10 who buy gauges say 
“U. S. Gauge.” 


UNITED STATES GAUGE CO. 


SELLERSVILLE, PA. 


Monvfecturers of Pressure, Temperature, 
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BROS H.R.T. BOILERS 


WHEN steam is needed in greater quantities 
than normal boiler operations produce, one sure 
way of meeting the unusual requirements is to 
install a.Bros H.R.T. Boiler, equipped with 
Mggel 24 Super-Spred Stokers. 
This type of steam generating equipment 
prodfices the desired high presgtfre steam over a 
_ period of many years without decrease in effi- 


_ ciency. It offers a steam capacity up to 175% - 


of rating—a profitable margin to have for emer- 
gency. use or for plant expansion. Its operating 
and maintenance costs are low. Write today for 
complete #iformation on Bros H.R“T. Boilers 
and Super- “Sayed Sfokers. Bros Boiler & 
Manufacturing Cémpany, 1057 10th Avenue 
S. E., Minneapolis 14, Minnesota. “4 


FABRICATORS OF STEEL + BOILERS « STOKERS « TANKS « ROAD EQUIPME 
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ONE OF A SERIES of data sheets 
for power plant engineers outlin- 
ing various Oakite maintenance 
and equipment cleaning tasks. 
Each sheet may be filed for refer- 
ence to serve as a reminder forob- 
taining more specific information. 


Controlling SLIME and SCALE Deposits 


in Evaporative Condensers and Coolers 


Bacterial organisms and other contamination found in water, plus 
its mineral content and the air conditions under which evaporative 
condensers and evaporative coolers operate, are the primary causes 
of slime and algae accumulations in equipment and the hard lime 
scale deposits found on coils. Wherever these troubles are encoun- 
tered, the normal operating and cooling efficiency of these units 
are materially decreased. 


But slime growth can be inhibited and lime scale formation con- 
trolled by introducing Oakite Airefiner No. 52 to make-up water in 
sump. This new and effective water treatment is extremely eco- 
nomical, makes maintenance easier and less frequent, helps keep 
equipment in clean condition. Further details and complete direc- 


tions for using this new Oakite development are given in a 4-page 


Special Service Report. Send for your free copy today. 


OAKITE PRODUCTS, INC., 23 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives in All Principal Cities of the United States and Canada 


Other Power Plant 4 


Cleaning Jobs for OAKITE 


Automatic Filters ... Electrical Precipitators 
. . « Controlling Slime and Scale Formation in 
Air Wash Air Conditioning Units ... Clean- 
ing Evaporative Condenser Coils ... Con- 
trolling Slime and Mold in Humidifying Systems 
. . . Cleaning and Descaling Diesel or Gasoline 
Engines ... Cleaning and Descaling Jacket 
Water Coolers and Lube Oil Coolers ... 
Cleaning Surface Condensers ... Cleaning 
Water and Steam Condensate Meters . . . 
Descaling Water Cooled Compressors ... 
Cleaning Unit Heaters ... Descaling Ammo- 
nia Condensers ... Cleaning Transformers 
- + Cleaning Painted Surfaces of Equipment 


. Stripping Paint . . . Cleaning Floors. 


NOTE: The Oakite Technical Representative in your local- 
ity is ready to give you the benefit of his experience and © 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


- 1945 POWER © November, 1945 


personal help on any power plant cleaning or related ; 
G problem. This Advisory Service is free. 


4 * 
| | 
j 
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TROY ENGINE MACHINE CO. 


ESTABLISHED 1870 
2508 RAILROAD AVENUE, TROY, PENNSYLVANIA 
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most Free 
By “tree” power! we mean that 
in a relatively short time the 
Troy-Engberd Steam Engine has 
: completely paid for itself and 
from then delivers power at x 
so little cost as t0 be almost 
negligible. It can do this because - 
st operates OF steam intended 
primarily for processing or wis ~ 
heatins- It extracts the power = 
gna exhausts Most of the heat 
units. It 15 what we call By- 
Low Cost By-Product Power j 
has bee™ responsible for plac 
ing the Troy-Engbers Steam 4 
STEAW ENGINES driving stokers- pumps: com- ye! 


THE USER FABRICATED PIPING 


1527 


PIPING 


There are four Midwest pipe fabricating plants 
located in different parts of the country, because 
Midwest has found that “four plants are better than 
one” for the user of piping. 


In addition to shortening shipping distances and 
making for a better understanding of the customers’ 
individual problems, four plants provide other im- 
portant benefits in which all Midwest Piping users 
participate. 

Extra reserve capacity is provided for the emer- 
gency job. If extreme speed is sufficiently important, 
a job can be divided among two or more plants. An 
overload in one plant often can be handled by 

temporarily transferring skilled 
workers from other plants. 


One of the greatest advan- 


tages is the continuous exchange of information and 
experience between staff members of the four plants. 
New techniques developed in one plant are made 
known to all. Piping problems which may be new to 
one plant probably are very familiar to another 
where the “know how” information is available at 
once. Friendly rivalry—constant study of piping prob- 
lems by four organizations—tends to advance the 
art of piping fabrication much more rapidly than 
would otherwise occur. 


All of this works to the advantage of piping users 
—four plants are better than one. 


Midwest can give you better piping and better 
service . . . whether you need only a simple bend 
or the most elaborate piping job completely erected 
and — for operation. 


MID ES PIPING AND SUPPLY ysl Inc. 


Main Office: 1450 South Second Street, St. Louis 4, Mo 
Plants: St. Louis, Passaic (N. J.) and Los Angeles 
Subsidiary: Lumsden & Van Stone Co., South Boston 27, Mass. 


Sales Offices: New York 7—30 Church St. 
Los Angeles 33—-520 Anderson St. 


Tulsa 3—533 Mayo Bldg. 


FABRICATORS 
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Atlanta 3—Red Rock Bldg. 


AND 


Chicago 3—-645 Marquette Bldg. 
Houston 2—229 Shell Bldg. 
South Boston 27—426 First St. 


CONTRACTORS 


AT LOS ANGELES 
5 
Sis 
AT SOUTH BOSTON 7 
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For years the big Bourne Mills of Fall 
River, Mass., operated a steam plant for 
two-thirds of their power needs and 
bought the remainder at an annual cost 
of $36,000 to $40,000. 


Then two 500-hp. Fairbanks-Morse 
Diesels were installed. These two heavy- 
duty Diesels are now producing power for 


Fairbanks-Morse Diesels 


10000 


for Textile Mill 


less than eight-tenths of a cent per kw-h. 

At this rate the annual saving on all 
costs for operation and maintenance is 
almost exactly $10,000. 

A Fairbanks-Morse engineer will tell 
you how much Diesel power can save in 
your plant. Write Fairbanks, Morse & Co., 
Fairbanks-Morse Building, Chicago 5, Ill. 


Diesel Locomotives - Diesel Eng 
Scales - Motors - Pumps - Generat< 
Magnetos - Stokers - Railroad 
Cars and Standpipes - Farm Equit 


L. 


ak 
A name worth | ay remembering 
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V-Belts 


cee assure peak performance 
and a longer belt life 


There are Gilmer Belts for 
Ll. H. GILMER COMPANY tacony, Philadelphia 35, Pa. A 
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of 
. 
Ag special V-Belt desig™> plus iM 
ing, have resulted in the devela ment of a 
/ E they unlock freely and instantly when pre’ ff 
| sure is released. Being precision moulded, pelt 
and operate efficiently under correct tension \\ 
/} without further matching: 
Gilmer Multiple v-Belts are manufactured in 
eI / f all standard and many special sizes, for multiple 
2 heavy OF light duty, high oF low speeds, long 
short center drives- They are made on the 
=| write for FREE copy of the Gilmer Guide, 
q tad the most complete V-Belt catalog ever pub- 
every powe® plant engineer § ould have- 
194 United Stal 
fates Kubber | 
247 


¢ INDUSTRIAL POWER TUBES ARE 


Federal Industrial Power Tubes are rated on the service and economical performance from every tube 
basis of actual performance under the same severe that bears the name .. . Federal. 


operating conditions found in industry . . . Write for information about Federal’s “better” 


industrial power tubes. 
Not from nominal design center values nor from 


operation under ideal conditions . . . but from actual 
s ini rial heating equipment operating with 

indust P 8 Maximum Ratings for Maximum Frequency of 50 Mes. 

and without work in the load circuit. . . 


DC Plate Current ‘ 1.25 amp. 


Federal tests include conditions where the char- Plate Dissipation 2500 watts 
Filament Voltage ‘ ‘ LL.0 volts 
acter of the work changes during the heating cycle . . « 
and each exacting test is designed to assure long Overall Height _ » « « « 
Maximum - 3%” 
Supplied with 6” flexible leads, 2 2on 


TECHNICAL DATA FOR TYPE F-7C25 


Type of Cooling , Forced air 
(Also supplied ‘fen wee F-5302) 


Federal he lephone and Radio 


Newark 1, N. J. 
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: "SELF-CONTAINE 
Uses Sylphon Bellc 


SAVES 


That No. 923-Q does its job perfectly, goes 
without saying with everyone who has op- 
erated apparatus equipped with this instru- 
ment. It is Fulton Sylphon-designed, pre- 
cision-made for long, trouble-free service. 
Control temperatures are quickly set and 
reset by means of a handy, removable crank. 
This gives not only maximum flexibility, 
utalso prevents unauthorized changes. 


Self-powered. Self-contained. Requires no 


yer, 1945 
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..CUTS costs } 
Will pay for itself! 


auxiliary power. As long as the apparatus 
with which it is equipped functions, No. 
923-Q helps it function better. 

Neat. Compact. Suitable for controllin 
temperatures of open and closed tanks “ 
processing equipment of various types. 

Write for information and literature. The 
Fulton Sylphon Co., Knoxville 4, Tennes- 
see. Canadian representatives, Darling 
Brothers, Montreal. 


Ask for Catalog VF-20. 
Handsomely illustrated. 
Describes 923-Q and many 
other Temperature Controls. 


| % 
No. 923-0 Temperature Regulator § 
| 
\ 
ver 
* 
SET AND RE-SET 
for Temperatures 
iff i] 
: 
ir 
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BECAUSE ALL STRANDS 
ARE STRONGLY 
LATTICE-LINKED 
TOGETHER! 


PATENTED 


The unique structural design of Garlock Larrice- 
Brarp holds the strands together even when the pack- 
ing is worn far beyond the serviceable limits of wear 
of ordinary braided packings. 

This same “lattice” braiding provides unusual 
flexibility and semi-automatic pressure action. 

Garlock Lartice-Braip packing is furnished in 
several styles for various types of service. Write for 
illustrated descriptive folder. 


Garlock 731 Lattice-Braid Coil 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Company of Canada Limited, Montreal, Que. 
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FOR YOUR RECONVERSION PROGRAM 


PREHEAT ENGINEERING 


Y To conserve fuel and provide better combustion for all sorts of 
steam-generating plants... 


To s peed processes and improve products wherever gas-to-air, 
Y gas-to-gas, or air-to-air heat transfer may be utilized... 


Y To drive _ ships further on the same fuel consumption... 


..».- LOOK TO PREHEAT ENGINEERING 


The continuous regenerative, counterflow prin- in steam generating plants, the rotating, cylin- 
ciple of the Ljungstrom Air Preheater provides drical heat-transfer surface adsorbs heat in the 
maximum heat transfer with minimum weight gas chamber, then rotates to the chamber where 
and size. it gives up this heat to the entering air. 

4 Used to save fuel and improve combustion 


THE 


AIR PREHEATER 


CORPORATION 


Executive Offices: 60 East 42nd Street, New York 17.N.Y. © Plant: Wellsville, N. Y. 
OWER November, 1945 
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HOW TO GET LOW COST AIR 
FROM ““NO“! COST STEAM POWER 


Battery of Worthington OXP Opposed Steam Driven 
Compressors in a large processing plant. 


... with minimum outage 
for adjustment 


In hundreds of plants where large quantities of 
exhaust steam are needed for heat exchangers 
and processing, Worthington Opposed ee 
Driven Compressors with exclusive Feather 

Valves are lowering air costs two ways. Because 
the steam drive on the compressor serves as a 
reducing valve on the process steam line, power 
cost is negligible... and because the composite 
effect of four Worthington features assures con- 
tinuous heavy-duty service, maintenance costs and 


outage time are kept at a minimum. Wes 


*Reg. U. S. Pat. Off. 


CHECK THESE FEATURES 


1. Pressure feed lubrication for the run- 
ning gear minimizes costly wear. 


2. Main bearings and connecting rod 
bearings are especially designed for pres- 
sure feed lubrication. No troublesome, ad- 


justable wedges...no weaving, no breath- 
ing of bearings. 


3. Operates on steam pressures as high 
as 450 p.s.i. and corresponding high steam 
temperatures. Back pressures up to 200 
pounds if desired. 


These and other features that add up to low 
maintenance cost, high operating economy, 
freedom from operators’ Sunday work prove 
that there's more worth in Worthington. 

Write for literature .-. 
rison, N. J. Worthington Pump and Machinery 
Corporation, Compressor Division, Buffalo, N.Y. 


- Publication Dept., Har- 
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COOLER — CLEANER — LONGER LIFE 


Early tube failure was traced to plug-type 
dezincification, with a change of metal indi- 
cated. But Scovill Service in Metals blamed 

, unusually high temperatures and insufficient 
‘tube cleaning. Better operation lengthened 
life of replacement tubes many years. 


LOCALIZED INFECTION CURED 


Persistent failure of two rows of tubes in the 
first pass of a condenser was puzzling, be- 
cause tubes in adjacent areas were normal. 
Scovill Service in Men helped the chief engi- 
neer work out an inexpensive construction 
change, ending the premature failure. 


USEFUL TO UTILITIES 


Scovill’s Condenser Tube Booklet will be 
found in many a utility power plant — on in- 
dustrial and marine engineers’ desks, too — 
because it gives valuable information on 
metals, installation, analyzing trouble sources. 
It is part of Scovill’s Service in Manuals. 


Many power plant operators look first to 
Scovill for news on new developments... ad- 
vice on installation practice... help in solving 
problems — because Scovill is 


One Company Which Gives You 


ONE PRODUCT 
Condenser Tubes 


THREE SERVICES 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


For a free copy of the new Scovill Condenser Tube Booklet, write SCOVILL MANUFACTURING CO.,13 Mill St., Waterbury 91, Conn. 
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REG. U.S PAT. OFFICE 


the Gasket that 


BOLT ‘TENSION PROBLEM 


... and thus minimizes the most common cause 0 
GASKET FAILURE by 


(1) Flexitallic Gaskets of balanced, spiral-wound con- 
struction are easier, quicker to install because bolt tension 
is automatically controlled by gasket yield. Tension gauges 
or similar devices are unnecessary. 


(2) Special on-the-job hand finishing of bolting surfaces 
is seldom necessary. Flexitallic spiral-wound construction is 
specifically designed to do what good gaskets are supposed 
to do — compensate for minor inaccuracies. 


(3) No other gasket can surpass Flexitallic for precision 
manufacture balanced with service requirements for high or 
low temperatures, high or low pressures, gases, chemicals or 
other difficult operating conditions. 


FLEXITALLIC GASKET COMPANY 


Originators of Spiral-Wound Construction 
8TH & BAILEY STREETS, CAMDEN, N. J. 


CUSTOM BUILT FOR ANY TEMPERATURE—ANY PRESSURI 


including the 2500 Ibs. A.S. A. Series 
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THUMBS DOWN Capra Hircus... 


thanks to 


TODD BURNERS! 


HE common goat is the most omnivorous of all 
animals. He’d just as soon eat a sheaf of crisp, 
new ten dollar bills as anything else. 


In a way, this is no less true of inefficient combustion 
equipment — which may consume as much as $10 of 
every $100 you expend for oil or gas i in the produc- 
tion of power and heat. 


Burners of this kind which are “all stomach and no 
conscience”’ have no place in the high-powered busi- 
ness world today. 


For this reason, sound business and engineering know- 
how dictate the installation of Todd Oil or Gas Burners 
now. Todd Burners lower the cost of a pound of steam 
by as much as 10%, while simultaneously stepping up 
power output. In addition, your maintenance problems 
are vastly simplified. 


Backed by the knowledge born of long experience, 
Todd for more than thirty years has paced the field 
in liquid and gaseous combustion equipment. Our 
engineers are eminently qualified to discuss with you 
your present or future power plant requirements. 


MBUSTION EQ 
TODD SHIPYARDS 
601 West 26th Street, New 
WE Go 
HESTER, HOBOKEN ASHINGTON, CHICAGO, 
YORK. pRINGFIELD, ORLEANS, Los ANGELES, 
TAMPA, GALVESTON. TORONTO, BUENOS AIRES, LO 
GR y TAC 


SAN FRANCISCO, SEATTLE, 


~ NEW U.9.A 

cw 
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Save man-hours and muscle in your pipe threading 
operations—with TOLEDO Pipe Tools! These easy- 
threading tools are engineered to do a better job 
and help you cut costs! Unbeatable for accurate, de- 
pendable operation—preferred by experienced me- 
chanics for nearly half a century. 

Today—at the start of a great new era of building in 
residential, commercial and industrial fields—it’s espe- 
cially important to start every job right with the right 
tools. Specify TOLEDO for better threaders! The Toledo 
Pipe Threading Machine Company, Toledo, Ohio. New 
York Office, No. 2 Rector Street Building. 


RELY ON THE LEADER... 


a ~ E C | S | 0 N a p E T 0 0 L S eration and long dependable service. 


TOLEDO SIMPACT THREADER 


Entirely self-contained, the Toledo 
SIMPACT Threader is the ideal quick- 
change tool . . . adjustable for 1” to 
2” pipe. Sizes changed instantly with 
one set high speed steel dies. No loose 
parts. Designed for accurate, easier op- 
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with 


CHASE 


Antimonial 
Admiralty 
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on 


Percent of Original Tensile Strength lost by Corrosi 


Here you see 


the effect of adding anti- 
mony to brasses contain- 
ing various amounts of 


copper. Bottom curve 


...and cut your yearly heat exchanger tube costs! 


OU can reduce heat exchanger tube 

replacement costs substantially with 
Chase Antimonial Admiralty.* The com- 
bination of antimony with Admiralty metal 
increases resistance to dezincification, and 
that of course means longer exchanger 
tube life, fewer tube replacements. 


10 YEAR PERFORMANCE RECORD 
Since 1935, millions of pounds of this Chase 
copper alloy have been installed, yet not a 
single service failure has been reported 
from dezincification. 

You might expect to pay more for such 


a tube, but the initial cost of Chase Anti- 
*U. S. Patent No. 2,061,931 


ALBANY f CINCINNATI INDIANAPOLIS 
ATLANTAT = CLEVELAND KANSAS CITY, MO. t 
BALTIMORE DETROIT LOS ANGELES 
BOSTON HOUSTON MILWAUKEE 


CHICAGO 


This is the Chase Network —handiest way to buy brass 


shows alloys with anti- 
mony. Note that dezinci- 


fication did not occur. 


monial Admiralty Tubes is no greater than 
for plain Admiralty. And think what you 
save annually in replacement costs! 


3 POINTS TO REMEMBER 
These are points to keep in mind concern- 
ing Chase Antimonial Admiralty Tubes 


¢ Extraordinarily resistant to 
dezincification 


¢ Virtually immune to inter-crystalline 
corrosion 


¢ Costs no more than plain Admiralty 


For complete information, phone your 
nearest Chase Warehouse or Sales Office. 


CHASE BRASS & COPPER CO. 


—Incorporated — 
Waterbury 91, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
NEWARK PITTSBURGH SEATTLE 

NEW ORLEANS PROVIDENCE ST. LOUIS 

NEW YORK ROCHESTER f WASHINGTON f 


t Indicates Sales Office Only 


eater 
an + 
4 
Percent 
“opper 
| 
cHase 
SPECIAL STOCKS OF 
ANTIMONIAL ADMIRALTY 
pousToN 
LOS ANGELES 
WEW ORLEANS 
TULSA 
257 


ASBESTOS 


1. Exceptionally high dielectric 
strength. 


2. Uniform density throughout. 


3%. Withstands severe shock, vibration 
and wide temperature variations. 


A. Resists oil and water action. 
%. Does not shrink, crack or bulge. 


K&M Ebonized Asbestos is made of a combi- 

nation of asbestos fibre, binding cement and insu- 
lating compound, molded under terrific pressure 
into strong monolithic sheets. Comes in standard or 
special “panel” finish... from to 4” thick. 


Not only does K&M Ebonized Asbestos meet exacting 

requirements for electrical switchboards, but it is ideal for bus 
bar runs, testing tables, cabinets, bench boards, compartment 
linings and many other types of electrical installations. 


K&M Ebonized Asbestos is specially developed to meet the technical 
requirements of Underwriters Laboratories, Inc. when built into 
an assembled unit. : 


Nature made Asbestos . . . Keasbey & Mattison 
has been making it serve mankind since 1873. 


KEASBEY & MATTISON 


COMPANY - AMBLER - PENNSYLVANIA 
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ROTOR AND BUCKETS 
ALL IN ONE PIECE 


In the Terry Turbine the wheel is made from a 
single forging of special composition steel. The buck- 
ets are milled directly in the wheel, there are no parts 
to become loose or work out, such construction 
makes for long life and low maintenance. 


This and many other features of Terry Wheel 
Turbine design are described in our Bulletin S-116. A 


request on your business letterhead will bring a copy. 


T-1138 


THE TERRY STEAM == 
‘TURBINE COMPANY 


TERRY SQUARE, HARTFORD, CONN. 
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STRENGTH. Ultimate strength from 48,000 p.s.i. to 
60,000 p.s.i. or more as required. 


DUCTILITY. Meets requirements for flanging, bend- 
ing, expanding, coiling and similar purposes. 


CREEP STRENGTH. Available in various grades of 
steel to assure a minimum of creep regardless of 
the temperatures encountered. 


CORROSION RESISTANCE. Various grades of steel from 
plain carbon to U-S-S Stainless according to ser- 
vice requirements. 


HEAT RESISTANCE. Various heat-resisting alloys for 
higher temperatures and special conditions. 


WELDABILITY. Readily weldable with the proper 
types of welding rods. 


UNIFORM WALL STRENGTH. The piercing of a solid 
billet of steel to form seamless pipe stands alone 
among all processes of pipe making as the one 
method that absolutely removes all uncertainty 
regarding uniform wall strength. There is no weld 
in seamless to provide a starting point for failure. 


The properties you need in Power Piping 


mill. NATIONAL Seamless was used for safety and workability. 


Corrugated pipe bend made from a section of 2” wall thickness. Shows 
high ductility of NATIONAL Seamless. 


SIZES AND WALLS. Sizes range from % inch to 24 
inches—with wide choice of wall thicknesses. 


SPECIFICATIONS. Pipe made to Standard Specifica- 
tions. 


SAFETY. The above are some of the more impor- 
_tant qualities of NationaL Power Piping, which 
help to provide a safe and sound installation. 


Now that material is again available for civilian 
use, plan to order NATIONAL Seamless Pipe for 
your requirements—the pipe made by the largest 
producer of steel tubular products in the world. 


EVERY SUNDAY EVENING, United States Steel ( 
presents The Theatre Guild on the Air. American 

| Broadcasting Company coast-to-coast network. Con- { 
sult your newspaper for time and station. 


NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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Competitive Production 
LOWER 
PRODUCTION COSTS 


with a 
Thermix INTEGRAL Fan Stack 


D. you face the problem of a highly competi- 


tive, post-war market? Are you looking for 
ways and means to cut costs? Of course! and 
that’s where a Thermix Integral Fan Stack will 
pay big dividends as it is engineered from 


start to finish for money-saving efficiency. 


The Thermix Stack is far more efficient 
than conventional cylindrical stacks and in- 


duced draft fans because of its divergent 


design which converts velocity pressure into 
static pressure. Because of its size, you save 
initial cost, building cost and operation... 
yet a complete induced draft unit is obtained. 
Yes, the Thermix Fan Stack is an induced 
draft fan, breeching and stack, all in one 
integral unit. It is designed for highest draft 
efficiency and puts new life throughout your 
entire power plant. 

Write for Bulletin No. 110 today. 


THERMIX ENGINEERING COMPANY 


Project and Sales Engineers 


FIRST NATIONAL BANK BLDG., GREENWICH, CONN, 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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T.. efficiency of tomorrow's produc- 
tion will be influenced by the handling 
capacity of freight elevators. 

The smooth dependable performance of 
OTIS Freight Elevators is an assurance of 
more tonnage hauled .. . more time saved. 

OTIS Freight Elevators can be arranged 
for dispatching to predetermined floors — 
to fit exactly the requirements of any cycle 
of operations. 

Ask your OTIS representative about 


Sox 


4 


Collective Control for high-speed freight 
elevators and Double Button Control for 
moderate-speed freight elevators. 

For the finest in vertical transportation 
tomorrow, call your OTIS representative 


ELEVATOR 
COMPANY 


OFFICES IN 
ALL _ CITIES 
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ALL-CURVE corrugations (without straight sides and angular junctions to 
encourage localizing of stresses) make Badger Joints longer lasting. 


A gradual, uniform method of forming corrugations helps the metal to 
retain its molecular structure and strength. 


A special heat-treatment after forming preserves the flexing qualities 


of Badger Packless Corrugated Expansion Joints. 


ALL-CURVE equalizing rings (exclusive in Badger Joints) provide DIRECTED 
FLEXING; assure even distribution of stresses—not only throughout each 
corrugation, but also among all corrugations. 


SEND FOR BULLETIN No. 100 giving further informa- 
tion about the highest quality product of its kind. Made in 
Copper for normal pressures and temperatures; in Stainless 
Steel for higher requirements—and where corrosion is a 
problem. Available in single or multiple corrugations —for 
traverses from a fraction of an inch upward. Also made in 


Non-equalizing type (without rings) for uses that do not 
require added protection. 


E. B. BADGER & SONS CO., 75 PITTS ST., BOSTON 14, MASS. 
AGENTS IN PRINCIPAL CITIES 


B AD fF ER PACKLESS CORRUGATED EXPANSION JOINTS 


IF IT'S BADGER-MADE IT'S GOT SOMETHING! 
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ORIGINAL LITHOGRAPH BY BENTON SPRUANCE 


PROTECT YOUR 


Surprisingly large amounts of good pipe and 
boiler insulation are ruined each year by lack of 
proper protection against weather, moisture and 
mechanical damage. And broken, sagged or dam- 
aged coverings are but little better than no cov- 
erings at all. Even the best of insulating materials, 
such as Ehret’s 85% Magnesia and Enduro, 
should be adequately protected in order to main- 


THE EHRET HEAT INSULATION HANDBOOK 
contains a wealth of information on 85% 
Magnesia, Enduro high temperature and 
many other insulations—with selection and 
application data for boilers, piping and 
equipment. Fully illustrated, it includes heat 
loss and efficiency tables, specifications and 
recommendations for every temperature con- 
dition. A copy will be sent at your request. 


tain insulation efficiency and prevent disintegration 
and destruction. 

It will pay you well to make certain that your 
insulations, both indoors and out, are maintained 
in the best of condition and repair. Ehret 
approved contractors and distributors throughout 
the country stand ready at all times to help you 
with this responsibility. 


MAGNESIA MANUFACTURING CO.. 


VALLEY FORGE * PENNSYLVANIA ‘ 
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TUBES ARE 


SCIENCE 
UNIFORMITY 


Seamless 


* Stainless Weld- 
an : ed (Gloweld) 


* Special 


| Analyses 
U A T Y * High Purity lron 
(Globeiron) 


( GLOBE STEEL 


* High Ductility 

* High Magnetic 
4 » * Annealed 

* Cold Drawn 

* Pressure 


* Condenser and 
Heat Exchanger 


* Mechanical 

* High Tempera- 
ture Service 

Aircraft 

* Automotive 

* Locomotive 

* Structural 


* Special Shapes 
and Forms 


* Round 
* Square 
* Rectangular 


E can trust our trained eyes, bank on our long years of 

experience, and produce good tubes. But science — as 
applied through exact laboratory control of material and pro- 
duction — brings us closer to perfection, so, we make full use 
of science with its most up-to-the-minute instruments in all of 
our steel tube making operations. The uniformity and quality 
of Globe Steel Tubes is closely guarded by Globe’s “House 
of Science” — complete chemical and physical laboratories, 
manned by engineers, metallurgists, and technicians who have 
long specialized in steel tube production. 


Close cooperation with all Globe customers is also part of the 
picture. Whatever your tube requirements may be, specialized 
knowledge and skill helps to provide exactly what you need. 
It’s a practical, profitable, scientific approach to steel tube prob- 
lems — the plus you get when you specify Globe Steel Tubes. 


STEEL TUBES 
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DE LAVAL OIL PURIFIERS afford full protection against the principal causes 


of lubrication failure. They remove the impurities that contaminate oil in 


service and enable the oil to perform at full efficiency indefinitely. 


B E C a OS € = De Laval Oil Purifiers 


instantaneously remove by centrifugal force both 
of the chief enemies of good lubricating oil per- 
formance — water and dirt. With a De Laval, 
there is no such thing as doing half the job — 
the protection to the prime mover is the maxi- 
mum possible. 


In the case of turbo-generating systems, the 
trouble-maker is usually sludge, and sludge 
forms fastest when water is present in the oil. 
De Lavals of proper capacity on continuous by- 
pass, purifying the oil in circulation three to 
four times daily, minimize sludge formation. 


By removing water more completely from 
Diesel oil, the De Laval Oil Purifier helps pre- 
vent the formation of emulsions with the oil — 
a fact of especial importance when new heavy 
types of lubricating oil are used. 


Protection from dirt is equally positive. 
Centrifugal force applied in the De Laval bowl 
removes any solid impurities more completely 
and quicker . . . keeps the oil clean and in “like 
new” condition. 


LAVAL 


Why? 


ADVANTAGES OF DE LAVAL 
LUBRICATING OIL PURIFIERS 


Maintain oil in condition most 
nearly identical with that of 
new oil 

Provide maximum protection to 
power units 


Constant high purifying effi- 
ciency—without renewal of func- 
tional parts 


Remove both enemies of good 


lubricating oil performance: 

water and dirt 

Economical to operate 

Give long, trouble-free service 

Lower maintenance costs 


Self-draining purifier bowl makes 
for easy cleaning 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 


DELAVAL PACIFIC CO., 61 Beale St., San Francisco19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


LUBRICATING OIL PURIFIERS 
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Self-Setting PERFORMANCE - PROVED 
= == UNDER UNUSUAL OPERATING = 
PACKING CONDITIONS.......... 


Q-P Self-Setting Packing has demonstrated its su- 
periority under the most difficult conditions on land 
and sea and can be depended on to meet post war 
requirements for high maintenance economy. It is 
the ideal packing for superheated steam, saturated 
steam, hot and cold water, ammonia, fuel oil, com- 
pressed air, gases and acids and other operating EXPANSION JOINTS 
conditions. 


Q-P Self-Setting Packing is moulded to the exact di- 
ameter of the rod and stuffing box from various ma- 
terials depending on the conditions involved. The 
smaller diameter of the ring or cone, always points 
toward the condition being sealed. Under pressure 
the lips of the packing are closed automatically 
against the rod and the side of the stuffing box with 
minimum friction, assuring a perfect seal without 
causing excessive friction or undue wear of rod or 
ragoor 9 Removal of pressure frees the packing from 
the rod. 


Q-P Self-Setting Packing is made in solid and split 
types to specified rod and stuffing box dimensions. Its 
proper installation assures longer packing life, infre- 
quent tightening up of gland, and elimination of rod 
scoring. Outstanding savings in maintenance are a 
matter of record wherever Q-P Self-Setting Packings 
have been used. 


WRITE TO US AND OUTLINE THE SERVICE TO BE 


PACKED AND WE WILL SUPPLY THE PROPER PACKING HYDRAULIC EQUIPMENT 
Sales Representatives 

Belmont Supply Co., Waltham 54, Mass. Meyer Ekstrom Co., Chicago 6, 111. 

Chapman. Industrial Supply Co., Los An- Ellis W. Morse Co., Binghamton, N. Y. 

Darling Bros., Ltd., Montreal, Canada Harry A. Neff, Fort Wayne 3, Ind. 

A. G. Day, South Braintree, 85, Mass. Paramount Packing Co., Baltimore, Md. 

Hercules Eqpt. & Rubber Co.—San Fran- Rex F. Rorabachor—Grand Rapids 7, Mich. 


cisco, Calif. John W. Ruhstorfer—Detroit 8, Mich. 
Industrial Equipment Co., Charleston 23, Elliott M. Sergeant—Niagara Falls, ¥. 
est Va. 
Peter J. Soulen—Milwankee, Wis. 
Kellogg Appliances Co., Philadelphia 44, The Stephan Company—Cleveland 3, Ohio 


Kindred Appliances Co., Inc., New York 7, — Equipment Company—Pittsburgh 5, 


q A a. 
Marine & Industrial Supply Co., Seattle 4, Uhrich Supply Co., No. Kansas City 16, 
Wash. Missouri 


oP MANUFACTURING 


COMPANY COMPRESSOR 


(AMMONIA) 


TURBINES 
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Every Day 
OUR DELIVERIES ARE GETTING BETTER! 


In Every Way 


We’re almost caught up . . . almost ready to 
promise prompt deliveries on Dexter Valve 
Reseating machines and cutters. It was rough 
going for a while because our facilities were 
deep in war production, while more and more 
maintenance men and plant managers were 
discovering what a real money and time saver 
Dexter equipment could be. 

They found out by actual trial that any water, 
steam, air, or oil valve could be reseated right 
on the line in a few minutes. They learned that 
expensive maintenance crews were a thing of 
the past. They discovered that Dexter re- 
seated valves were often actually better per- 
formers than new ones. 


And then they cheer xter equip- 
the y cheered, because De we) If you’re having valve trouble drop a line tell- 


ment put a stop to wasteful losses through leaky ing us about it. Give us the make, size, use 
: and pressure, and we'll give you the solution. 
valves ... cut out long shutdowns for repairs .. .° There’s no obligation, of course. 


ended repeated buying of new valves. 


We’re glad that our deliveries will be picking D X 


up because we believe every plant in the country, 


using any kind of valve, will want Dexter Valve Vv A LVE 


_ Reseating machines and cutters. to keep the 


wheels rolling. And we want to be able to serve RES E ATI NG 


them promptly! FAIR 
MACHINES AND CUTTERS 
for Globe, Gate and Pump Valves 


LEAVITT company 
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. . + YOU CAN PROVIDE UNLIMITED COAL A fuel investigation is your first step. Our engineers 
SELECTION AND ASSURE HIGHEST OPERATING will help you make it. 

sracaneaad FAIRMONT LOW-FUSION COAL MAKES YOUR 

Let's assume that it costs $1.00 per pound of capacity EQUIPMENT DOLLAR GO FARTHER 

for steam generating equipment. This dollar, however, 
purchases equipment which is confined to the burning 
of F ae range of less economical coals of limited ..it is available from huge reserves which will protect 
avellabiiiy. operation and economy for many years to come. 


..it can be burned economically in any equipment 
properly engineered for its use. 


By adding only 10 cents per pound of steam 
capacity, equipment can be installed to handle a wide 
range of coals including those offering greatest economy 
and largest reserves. This additional investment will 
be repaid in a very short time through savings in steam 
costs; thereafter returns on the investment will continue 
in the form of profits. 


..it is the means of assuring a high return on an in- 
vestment in proper generating equipment. 

Fairmont "Coal Reference Bulletins,” available on re- 

quest, contain valuable information on the economics 

of coal selection and power plant design. Ask to be 


placed on our mailing list to receive these bulletins 
regularly. 


FAIRMONT COAL BUREAU 


CHANIN BLDG. 122 E. 42nd ST. 
NEW YORK 17, N. Y. 


FAIRMONT COAL BUREAU, Chanin Bidg., 122 E. 42nd St., New York 17, N. Y. 


Kindly pl 
ce 
without obligation. Street Address 
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WATER CONDITIONING HEADQUARTERS 


“WITH PERMUTIT- 
CONDITIONED WATER 


How Permutit protects boilers 
against scale and corrosion... 


There's no boiler scale or corrosion to slow down production in the plant 
that’s Permutit* protected. Permutit Water Conditioning removes the 
impurities in boiler feedwater before it enters the boilers. 

Among Permutit processes for control of water quality, power plants 
favor particularly the Zeo Karb* Water Softener (right), Hot and Cold 
Lime Soda Softeners, Deaerating Heaters, Continuous Blowoff and 
Demineralizers that deliver a low-cost substitute for evaporated water. 

Why risk damage to critical equipment and even possible shutdowns? 
Make it “full steam ahead” instead, with Permutit-Conditioned water. 
Write us about your water problem, Address The Permutit Co., Dept. A, 
330 West 42nd Street, New York 18, N. Y. or Permutit Co. of Canada, 
Ltd., Montreal. 


* Trademarks Reg. U.S. Par. Off. 


PERMUTIT 


Manufacturers of ALL types of water treatment equipment 


PERMUTIT ZEO-KARB*-H WATER CONDITIONER removes both 
hardness and bicarbonates from water. Effluent contains 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from 4 
Zeo-Karb H unit and a sodium zeolite unit. 


“Trademarks Reg. U. S. Pat. 0f 
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G-R BUILDS. 
THIS WIDE VARIETY 

HEAT TRANSFER 
APPARATUS) 


‘ SHELL and BARE TUBE 
Heaters, Coolers, Condensers, 
Heat Exchangers 


lengitudinal-finned elements 
for greater heat conductivity 


BENTUBE | SECTIONS 
with seale-shedding elements 
fer hard or salt water 


TUBEFLO SECTIONS 
Non-clogging design for 
telduum and ether dirty fivids 


nber, | WER November, 1945 


ANTAOES. 


“TWIN G- FIN SECTION ( 


THE MOST WIDELY USED 
HEAT TRANSFER APPARATUS! 


This is a broad statement to make, but it is backed up by the fact 
that more than 40,000 Twin G-Fin Sections are being used by over 
800 concerns for a greater variety of services than any other design 


of heat transfer unit. 
Why? . 


21 Features are responsible for this remarkable success of the 
Twin G-Fin Section. To mention only a few: great adaptability, 
interchangeability, freedom from leakage, sturdiness, convenience 
of handling, ease of cleaning, low maintenance expense. You'll find 
a detailed description of the Twin G-Fin Section—showing all its 
features and advantages—in our Bulletin 1613. Send for it today! 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 


; 
K-FIN 
| Helical-finned elements 
4. for vapors and gases 
1) 
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@ Double duty is the word for Buffalo Cinder 
Eliminating Induced Draft Fans. Efficient, heavy- 
duty rotors resist erosion, provide reliable in- 


duced draft for the boiler. 


The "Buffalo" Cinder Housing removes cinders 
from hot gases as they pass through the fan, 
depositing them in an easily emptied hopper. 


BUFFALO FORGE COMPANY 


488 BROADWAY 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


@ "Buffalo" Cinder Eliminating Induced Draft Fans in a 
public service power plant. Special housing slots trap and 
remove the ash, driven to the outer edge sethilenile by 
the speeding rotors. 


Power cost is little more than for an induced 
draft fan of the same size; life of this equipmen 
is the same as for induced draft fans. 


When you can have the advantages of cinde 
removal at low operating cost, why not have it! 


Buffalo Sales Representatives located in all pri 
cipal cities will be glad to advise you. 


BUFFALO, N. Y. 
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The illustration on the right shows twin silos 
built of vitrified tile being fed from a single 
elevator. Using the minimum of ground space 
Fairfield meets the storage and coal handling 
needs of this power plant. Coal is handled 
automatically from car to storage to stoker 
or pulverizer. 


Below is an interior view of a boiler room 
in which a Fairfield screw conveyor is used 
to distribute coal to the stokers, also a line 
drawing showing another typical screw con- 
veyor. 


Here again the coal handling systems are de- 
signed, built and erected by Fairfield to meet 
the specific requirements of the plant. 


Consult them on your coal and ash handling 
problems. 


WRITE for full descriptive catalog showing 
typical examples of the various systems de- 
signed and built by Fairfield to meet the in- 
dividual power plant's need. 


% 
"PLATFORM 
HANDRAIL 


CHUTE 
SAFETY LADDER 


> 


oR 
SLANE COAL STORAGE 


SCREW CONVEYOR 
PLATFORM & HANDRAIL 


SCREW CONVEYOR 


owd 
-4 
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GRAPHITE GUS SAYS: 


Gus 


Dixon’s Graphited Greases and Oils handle excessive heats, 
pressures and speeds ordinary lubricants can’t cope with 


Dixon’s Cup & Pressure Gun Graphited Grease. This all-purpose 
water-insoluble lubricating grease does a super lubricating job under 
all conditions of extreme heats and pressures. Why? Because the 
lubricating flake graphite in it coats metallic surfaces into sleek 
frictionless surfaces that resist wear. Data sheet #13 tells “where 
and how”. 


Dixon's L & P (Lubricating and Penetrating) Graphited Oil. A long- 
lasting oil combining exceptional qualities. It gets in where ordinary 
oils can®¥. It deposits a tough, oily graphite film to fight-off friction. 
Lubricating flake graphite fortifies it for extreme heat conditions. 
Also works fast in loosening rust-tight assemblies. Data sheet #16 


“tells all”. ANSWERS! 
Dixon’s Auto-Marine Packing and Cup Graphited Grease. A heavy- HELPS! HINTS! 


bodied bearing packing grease of maximum stability under extremes 
of both heat and cold. Will not thin down, wash out, or emulsify in 
fresh or salt water. Graphite gives it a stamina that ordinary greases 
can't equal. Data sheet #17 gives details. 


Dixon’s Graphite SlipStik. This little 3-inch cylinder has 1001 uses 
throughout plant, office, home,—wherever quick, handy rub-on lubri- 
cation is needed. Won't leak out or gum up. Data sheet #25 tells 


about it—but, why not stop in at your supply or hardware store and 
pick up one—15¢ 


Want help on tough lubrica- 
tion problems? Send for these 
illustrated data sheets and 
see how and where Graphite 
will help you do a better job. 
Write Graphite Gus. 


D: “4 
Cora JERSEY CITY 3, NEW JERSEY 


DIV. 94C11 
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CONTINUOUS FLOW 


MODULATED HEAT 


HERE is an application of the new but already famous 
Moduflow system to commercial hot water heating, 
which also employs the time tested principle of outside 
tem perature control. The system provides a continuous 
flow of radiated heat inside, tempered in accordance 
with outside weather demands. 

By means of the mechanical reset method, the temper- 
ature of the hot water supply to the radiation is auto- 
matically increased as the temperature outside drops, 
and is automatically lowered as the outside temperature 
becomes higher. 
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FOR COMMERCIAL HOT WATER HEATING SYSTEMSe 


It is significant to point out that this proven system 
is not affected by surrounding boiler room temperatures 
or mechanical friction, as the powerful all-electric modu- 
lating controls which have successfully been used in 
commercial heating and air conditioning are the basis 
of the motor operators. 

It will pay you to investigate this control system, 
which not only produces more even and healthful 
heat, but saves fuel as well. Minneapolis-Honeywell 
Regulator Co., 2702 Fourth Ave. S., Minneapolis 8, Minn. 
Branches and distributing offices in all principal cities. 
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WING TURBINE DRIVEN BLOWERS 


> Generally used for Stoker or Bagasse Firing where 7 
: casing is cemented into Boiler Wall ; 
Wing pioneered in forced-draft turbine blowers 5 
Over a third of a century ago. Today Wing Turbine 
Blowers are in use in thousands of installations 3 
in many varied industries. They are simple and 
rugged in construction, quiet and dependable in 
operation. Oil-free exhaust can be used for heating, 4 
process or feed water. ' 
WING TURBINE DRIVEN BLOWERS 
For Horizontal or Vertical 
3 bali on Wind Boxes or Air Ducts ; 
Generally used fer Oil Firing on Marine and Sta- 
tionary Boilers, for Marine Ventilation, etc, — 
Ideal where use can be made_of exhaust steam or. 
where electricity is not available. Flexible capacity 
regulation by throttling steam to turbineé—man- 
ually by hand>valve or automatically by) 
bustion control. Prompt shipments (mo waiting 4 
">< WING MOTOR DRIVEN BLOWERS 
EMD (SINGLE STAGE) 
Bfor Driven Blowers are axial flow 
force@uaraft blowers of simple, rugged construc- 
tion, compact design and highest efficiency. Type 
EMD has capacities up to 50,000 CFM with statics 
to 5”. Type COM can handle statics up to 30” on 
special designs. 
| Write for Bulletin SW-1 
L.J. Wing Mfp.Co. 
134 W. 14th St, New York 11, 
Factories: Newark, N. J. and Montreal, Canada 
¥ 
: 
i 
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Pre-fabrication brings to piping the benefits of factory 
methods and factory equipment. Pre-fabricated piping 


production is planned by men of long experience in the’ 


practical possibilities and limitations of piping. It is prepared 
in plants equipped with modern machinery and staffed by 
highly skilled organizations, including pressure welders 
whose work can be insured. This provides the exact control 
of procedure and the careful maintenance of quality that 
are characteristic of the best factory production. 


Pre-fabricated piping is delivered to the job in a series 
of sub-assemblies ready to erect. All difficult operations 
have been performed . . . the sub-assemblies are com- 
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mercially practical, correctly aligned, heat treated and stress 
relieved where necessary, thoroughly cleaned, shop tested 
and inspected. Piping pre-fabricated by a qualified fabri- 
cator is better piping . . . it saves money, time and trouble. 


THE PIPE FABRICATION INSTITUTE 


PITTSBURGH, PA. 
G-9 
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CORRECT DESIGN 


Correct Design of a High Pressure-High Temperature 
piping installation insures economy of materials and 
safety in operation. The combination of Correct Design 
and Navco quality and workmanship insures you a piping 
installation of highest performance. Consult Navco for 
your next piping job. 


PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA. | 


YCRK « CHICAGO CLEVELAND BOSTON ATLANTA TULSA 
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Efficient of 
m heating lines !s | 
yas ‘important to the Mercy 
Hospital in Rockville Cen- 
tre, N. Y., as is proper COV- 
of 30” exhaust 
ing to a giant weuet plan 


are shown here. 


magnesia was specified. 


in Philadelphia. Both jobs 


On the big job, combi- 
nation covering of Hy- 
Temp insulation and 85% 


On the small piping shown 
below, 4-ply aircell pipe 
covering was specified. 
With Armstrong's Con- 
tract Service no job is 7 
large, and none too small, 
to receive careful attention 
and skillful installation. 
You can get this depend- 
able service for your heat 
insulation job through earl 
strong Offices in most of the 
nation’s industrial centers. 
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AMPLE RESOURCES of men 
and experience are available 
in Armstrong’s Contract 
Service to tackle any size 
job, any time. The fine repu- 
tation enjoyed by this serv- 
ice has been built by doing 
all jobs equally well. Four 
elements are present in every 
job Armstrong undertakes: 
(1) Sound engineering skill 
and experience; (2) mate- 
rials of tested efficiency; (3) 
expert craftsmanship; (4) 
careful supervision and as- 
sumption of full responsibil- 
ity for every phase of the 
work—planning, materials, 
and workmanship. For com- 
plete information, write to- 
day to Armstrong Cork Co., 
Building Materials 

Div., 7011 Concord 

St., Lancaster, Pa. 


= 
You can safely entrust any job, | or ll, to a 
, large or small, 
9 
FOR HEAT INSULATION 
4 
— 
ARMSTRONG’S INDUSTRIAL INSULATION | 


Send 
for this 
FREE 


MOMETERS 


SEPTEMBER 


CATALOG today! 


HIS FREE 32-page catalog is as smart as a Quiz 
Kid when it comes to Recording Thermometers. 
It knows and tells just where and when to use a Re- 
cording Thermometer and how it works. It tells how 
a Taylor Recording Thermometer improves product 
quality and lowers costs, by clearly indicating where and 
when waste in heating or cooling media occurs, and 
how more efficient control would eliminate it. Here 
are a few other valuable facts contained in the booklet: 
@ Value of a permanent minute-by-minute record of 
process operation. 
@ Three types of tube system actuation — mercury, gas, 
and vapor. 
@ Wide variety of bulb forms and connecting tubings to 
give best resistance to erosion or corrosion and fast- 
est temperature response consistent with long life. 


@ Records one, two or three related variables on a 
single chart. 


@ Taylor Accuratus Tubing — a special development 
in mercury-actuated tube system which insures the 
accuracy of temperature records even when instru- 
ment is located several hundred feet from point of 
measurement. 


Be sure to write for your free copy of this helpful cata- 
log today! Ask for Catalog 76-J. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Canada. 
Instruments for indicating, recording, and controlling 
temperature, pressure, humidity, flow and liquid level. 


BUY VICTORY BONDS—AND KEEP ’EM! 
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OF RELIANCE SERIES C MOTORS 


. Protecting enclosures keep 


out dirt, chips, oil, excess moisture. 
Steel stators for strength. 


. Thirteen-step winding treat- 


ment, for maximum stator protec- 
tion. 


. Pressure cast aluminum ro- 


tors provide trouble-free windings. 


. Heavy shafts, liberally designed 


for added strength. 


. Improved bearing lubrica- 


tion affords real protection to bear- 
ings and windings. 


. Optional lead outlet ar- 


rangement permits machine 
mounting with elimination of con- 
duit box. 


. Flange and face type brack- 


ets offer alternative methods of 
machine application. 


November, 1/945 


@ Reliance Series C Motors are designed and preci- 
sion built to make it absolutely impossible to grease them 
wrong. On the vast majority of applications, these 
factory lubricated motors continue to operate for years 
with no additional lubrication whatsoever. In cases 
where unusual conditions make occasional attention 
necessary—or if it is your practice to lubricate at 
regular intervals—undergreasing or overgreasing 
make no difference. Write for Bulletin C-118 which 
tells the whole story—and specify Reliance Series C 


Motors to forget lubrication worries. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1068 Ivanhoe Road Cleveland 10, Ohio 


Birmingham Boston Buffalo * Chicago Cincinnati * Detroit Greenville Houston Kalamazoo 
Knoxville © Los Angeles * Mi polis * New Orleans * New York © Philadelphia © Pittsburgh 
Portland, Ore: * Rockford, Ill. © St. Louis * San Francisco * Seattle * Syracuse * Washington, D.C. 
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“Caught the 
Middle Wire Hazards? 


INSTALL 


Common sense tells us that 
war-worn, ready to blow 
power, control and lighting 
circuits mean idle machines, 


production delays and lost profits. 


To cut down wire-failure possibilities in hot spots, you 


need wire and cable that will stand up to the beating 
that insulation gets in circuits running close to kilns, 
steam lines, furnaces, forging presses, soaking pits, ete. 
Rockbestos A.V.C.—the wire with the permanent insula- 
tion- is your solution to every trouble-spot location. 
Built to take the baking heat of 230°F., Rockbestos A.V.C. 
won't become brittle, won’t crack, flow or de-center. 
And because it resists oil, grease, alkalies and corrosive 
fumes, it won’t bloom, swell or rot. 


Make a check of all your circuits before trouble starts. 
Then install Rockbestos A.V.C. wires, cables and cords 
and get trouble-free long-lived performance. 


One or more of the 125 Rockbestos Standard and National 
Electrical code types will fit your needs exactly. For 
detailed information and catalog, write nearest district 
office or: 


ROCKBESTOS PRODUCTS CORPORATION 
111 Nicoll Street, New Haven 4, Conn. 


BUY U.S. VICTORY BONDS 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO 
LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORB. 


(National 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 

Electrical Code, Type AVA—max. operating temp. 110°C.) 
Sizes No. 18 AWG to 1,000,000 CM insulated with two walls of 
impregnated felted asbextos, varnished cambric and asbestos braid. 
Other constructions for service voltages to 5000. 

You can use Rockbestos A.V.C. Power Cable for hot-spot wir- 
ing, in conduit or open, around boiler rooms, steam lines, 
furnaces, ete., and for power leads of heat-exposed electrical 
equipment as it withstands high temperatures and has ample 
moisture resistance. Use similarly insulated Rockbestos A.V.C. 
Motor Lead Cable for motor leads and coil connections. 


ROCKBESTOS A.V. . Woy VOLT BOILER ROOM WIRE 
Electrical Code, Type AVA—max.operating temp. 110°C.) 
Sizes No. 18 to 8 AWG insulated with varnished cambric, impreg- 
nated felted asbestos and asbestos braid. Sizes 6 to 4 /O have another 
wall of impregnated asbestos next to the conductor. 


For lighting and control circuits exposed to heat and moisture, 
oil, grease, corrosive fumes or fire hazard, such as exist around 
furnaces, ovens, lehrs, soaking pits, boilers, etc., this widel 

V.C. construction is ideal. Its permanent insulation wil 
not habe brittle, crack, rot, flow or swell. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors with individuals insulated like Power 
Cable, cotton braid covered, and cabled with an asbestos braid 
overall. Standard strandings A.W.G. No. 12—19 /#25 and No. 9 
—19 /$22. Other strandings on order. 


Designed for use in equipment requiring a multi-conductor con- 
trol cable capable of = high temperatures, this cable 
is widely used in the control systems of electric cranes and other 
equipment used in steel mills. The insulation is unaffected by 
heat, corrasive fumes, oil or grease and ample moisture 
resistance. 


PITTSBURGH ST. LOUIS 


Another New Rockbestos Firewall Construction — 
A 400°F. Wire! 


War-developed Rockbestos High-Temperature Wire 
—with a maximum operating temperature of 400°F — 
designed for jet propelled plane applications and cir- 
cuits to hot-wing de-icers, fire detectors and extin- 
guishers, and air conditioning and heating units 
where baking temperatures destroy ordinary insula- 
tion. Under continuous operation at rated tempera- 
ture it retains its original dielectric strength and 
inherent resistance to heat and flame, and progres- 
sively improves in its resistance to moisture and 
abrasion. Now available for these and other severe 
applications. Write for complete information and 
samples. 
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This inexpensive, small-capacity 
crusher reduces any coal including 
10” lumps down to your stoker size 
in a single operation. 


18" x12". 
FLEXROLE CRUSHER 


Capacities—10 to 35 T. P. H. 
Product Sizes—%” to 21/.” inclusive. 
Adjustable for intermediate sizes. 


932-99 <orth 
3 Chk oye a 
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Alco High-Pressure Feedwater Heaters : 
Featured in Ultra-Modern Plant. 
294 Alco-Engineered Heat Exchangers 
—in the Port Neches Butadiene Plant. 


Alco has supplied 50,000 tons of steel 
masts and kingposts. 


ANOTHER REASON FOR HAVING ALCO BUILD YOUR HEAT 


EXCHANGERS, PRESSURE VESSELS AND PREFABRICATED 


PIPING IS e¢ e 


HEN you ask ALCO to design and build 
heat exchangers, pressure vessels, or 
prefabricated piping, you know that any corro- 
sion problem will be given special considera- 
tion from an engineering and economic stand- 
point, to insure selection of materials best 
suited to eliminate or retard corrosion of the 
various parts. 


ALCO analyzes your corrosion problem so as 
to match materials and designs to secure maxi- 
mum service for lowest first cost and economi- 
cal maintenance. This analysis must insure 
proper balance between the service require- 
ments of corrosion resistance, of strength, and 
of operating features. 


ALCO will fabricate from your plans and 


American Locomotive 


ALCO PRODUCTS DIVISION 
30 Church Street, New York 8, N.. Y.+ Dunkirk, N.Y. 


specifications, or, where desired, will do the 
designing and write complete specifications. 
ALCO specializes in fabricating stainless steel, 
nickel steels, nickel, silicon bronze, monel and 
other copper alloys. These are selected, as re- 
quired, for resistance to corrosion, or for use at 
extremely low, or high, temperatures, or for 
various combinations of these factors. 


Long experience in many industries enables 
ALCO to apply adequate “know-how” to your 
specific problems. ALCO design and fabrication 
are continually supplemented by investigation 
and research—insuring that the latest metal- 
lurgical developments will be wisely applied 
in building pressure vessels, heat exchangers’, 
and other equipment that will serve you best. 
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|PLANETORQUE 


Showing a Philadel- 
phia Horizontal 
MotoReduceR with 
the small, simple, 
neat Planetorque 
installed. 


IVES OVERLOAD PROTECTION 
to driven machinery and 
oTOREDucER .. instantly 


The “exclusive” Philadelphia Planetorque, is a feature 
at can be incorporated into any Philadelphia Moto- 
educeR (as seen from the illustrations herewith). 
By direct mechanical action of the overload, the motor 
trent is automatically and instantly cut-off, as soon 
us a predetermined load limit is reached. This action 
s quicker and more positive than electrical thermal 
tlays. With “fuse protection,” the fuses must be 
elected to carry the starting current of motors; there- 
ore, protection during the running period is not 
dequate. Incidentally, the Planetorque can be cut 
but during the starting period, by merely holding- 
lown the starting button, and upon release of said 
button, it becomes operative again during the running 
etiod. To re-start the Planetorque after it has cut-off 

tom dangerous overload, merely remove the excessive 

ad—a big time and money-saving feature. 

The Planetorque is ideal for Stoker Drives, Crushers, 

lixers, Rolls, Pulverizers and a “hundred and one” 

ther machines. Write for Catalog MR-45. 


GEAR WORKS INconPoRATED 


| industrial Gears and Speed Reducers. | 
Rie AVE. AND G ST., PHILADELPH le 
IN CANADAL WILLIAM _ LimiTorque Valve Controls 
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To GET more steam from existing boiler room 
equipment there must be exacting and continuous 


control of fuel feed, of air supply, and proper AUTOMATIC COMBUSTION 
operation of the stack damper. 
When you have all three you cut your fuel bill Sy CONTROL SYSTEMS ' 


whether coal, oil, or gas and increase effective 
for the most precise 


boiler capacity. 


You get all three through the installation of a a 
CASH STANDARD Automatic Combustion Con- <a an d accu rate CO ntro 1 
trol System. Other savings show up in decreased | 
attendance time and in maintenance. 


The flexibility of CASH STANDARD Automatic un inder an ny and all con di tie ons 


Combustion Control Systems makes possible 
many special arrangements. They work on any 7 . 

system, whether one boiler or batteries of two #i—_— 
or more boilers. 


If you will send for Bulletin 300 you will have, — FURNACE 
the complete story in concise form. Numerous DRAFT 
applications of these units are shown on boilers CONTROLLER | 
burning coal, oil, and gas. 


the boiler uptake damper to maintain 
@ constant draft in the combustion 
chamber. 


CLC FUEL 
FEED 
CONTROLLER f ral works trem everfire draft, regulating 


This CASH STANDARD Master Controller automatically 

regulates fuel feed. Locate it conveniently. Working from 
boiler pressure, it will adjust the rate of combustion by 
regulating the rate at which fuel (any kind of fuel) is sup- 
Flow to the boiler furnace. And it will adjust the Air 
low Controller so the correct amount of air is supplied 
for proper ustion—hence, money saving. 


A.W. CASH COMPANY 


DECATUR, ILLINOIS 


This CASH STANDARD Air Flow Controller meters 
the air needed for combustion. Install it near its 
damper. it is not affected by changes in fuel bed 
resistance or any other variables, because it meters 
cir supply according to the differential pressure 
through the gas passages of the boiler, ome its port 
to insure perfect combustion. 
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Why should all tomorrow’s plans for I. P. S. 
copper tubing and brass plumbing, heating, gas, 
fuel and process lines recognize the versatility 
and dependability of Flaggseal Fittings? Be- 
cause Flaggseal (Silbraz* Joint) Fittings make for 
a perfect connection that is permanent . . . leak- 
proof . . . that withstands excessive vibration, 
even at high temperatures. 

In thousands of installations, ranging from 
battleships and factories to better-built homes, 
these modern pipe joints have convincingly 
proved their worth . . . providing the nearest 
approach to the ideal “one-piece” pipe line. 


MALLEABLE IRON FITTINGS 
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How are they installed? Just cut the pipe, flux, 
assemble, then heat with the oxyacetylene torch. 
The silver alloy insert in the bore of the fitting, 
which becomes free flowing at 1300° F, readily 
penetrates the lap area between the pipe and 
fitting and makes a strong, tight joint — a joint 
that is stronger than the pipe itself. 

Turn to Flaggseal Fittings for tomorrow’s job 
... and be satisfied in the “days after tomorrow”. 
Write today for full information; ask for a free 
Catalog. Address: Stanley G. Flagg & Company, 
Inc., 1421 Chestnut Street, Philadelphia 2, Penna. 


* Patented— Reg. U. S. Pat. Off. 


LAGG — 


CAST IRON SCREWED FITTINGS © DRAINAGE FITTINGS 
FLANGE UNIONS ¢ FLANGES ¢* GROUND JOINT UNIONS © RED BRONZE FITTINGS 
FLAGGSEAL BRONZE FITTINGS ¢ 


SPECIALTIES AND CASTINGS 
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standard 


€ 
Typical of all Edge Moor design, the standard 
3-drum unit has a record of sustained high 
operating efficiency for many industries and 
over periods of many years. This type pro- 
vides generous water storage with positive 
circulation at all ratings; it is adaptable to all 
pressures, capacities, methods of firing and 
total temperature requirements. Steam drums 
are equipped with efficient steam dryers or 
washers as may be required. 

The Edge Moor Standard 3-Drum Boiler has 
its widest application in moderate to large 
size units where high ratings and continuous 
service are demanded. With suitable furnace 
arrangements, it is adaptable to all fuels. 
EDGE MOOR IRON WORKS, INC., Main 
Office and Works, Edge Moor, Del. Branch 
Offices: New York 1, N. Y., Empire State 
Building; Chicago 2, Ill., One No. La Salle St. 


Edge Moor 3-Drum unit equipped with 
continuous discharge spreader stoket 
and horizontal bare tube superheatetr. 
Capacity, 100,000 Ibs. steam per hour 
at 750 Ibs. pressure and 825° F. total 
steam temperature. 


Steam Generating Equipment 
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DIESEL 


ard ; 

DIESEL | 

tive 

all 

and 

ums “OPERATES ¢ On VARIOUS 

TYPES OF REMOTE CONTROL 
SYSTEMS SUCH AS— 

has 

urge 


Officio! U. $. Novy Photograph 


10Us ELECTRIC 


e@ Maximum flexibility: of control is provided by DIRECT PNEUMATIC 
uels. # Grove Flexflo Valves in the operation of large and smaller Diesel 
} Engines. On Diesel starting, air is normally supplied instantly upon 
anch # demand, but the Flexflo Valve is readily adjustable for retarded- * INDIRECT HYDRAULIC 
State opening in accordance with existing requirements. Being fully Although primarily employed for air-starting 
e St self-operating and utilizing NO METALLIC moving parts. This service Grove Flexflo Valves readily adapt 
themselves to many other Diesel applications 
xpansible tube type valve delivers smooth, non-turbulent flow at 
capacities greatly in excess of conventional globe and other types Water; Auxiliary Lubricating Oil; Fuel Oil; 
of valves. Positive bubble-tight shut-off precludes the loss of air, 
sail fluids or gas. Remote operation is effected by any standard me- WRITE FOR 
toker § dium. Investigate fully, today. DIESEL BULLETIN #810 TODAY 
eater. 
hour 
total 
| DIESEL 
Sf 


GROVE REGUtLATOR COMPAN Y 


6547 GREEN STREET, OAKLAND 8, CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 * 5644 Navigation 
Boulevard, Houston 11, Texas * 1930 West Olympic Boulevard, Los Angeles 6, California 
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Floor plan of new “package type’ 1000 KW power plant 


Worthington 
500 KW, 1000 Kw, 2000 kw 
Plants in Compact 
Pre-assembled Units 


Boiler Feed and Water Treatment Assembly 


Worthington has built several hundred ‘‘package type"’ 
Turbine Steam Power Plants for Russia and other countries 

. and offers them now for other power developments 
throughout the world. 

These *‘package type’ plants are made up of standard as- 
semblies, including steam generating equipment, turbine gen- 
erator, steam condenser equipment, circulating water cooling 
equipment, complete boiler feed assembly (water treatment, 
heater, feed pumps), switchgear, transformers, piping and 
wiring, and fuel and ash handling equipment. 

The plants are suitable for operation under most climatic 


Actual photo of “‘ package type” 1000 KW plant on test 


Condenser and Auxiliary Assembly 


Worthington-Moore Turbine Generator 


conditions, and can operate with various fuels — oil, gas, 
coal, peat or wood. 

Write for detailed information that proves that in Packaged 
Power Plants as in so much other equipment there's mort 
worth in Worthington. Worthington Pump and Machinery Cor 
poration, Harrison, N. J. 
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MODERN LOADING OPERATION USING | 
THERMOID CONVEYOR BELTING © 


- _— ,Thermoid has contributed to the progress *THE THERMOID LINE INCLUDES: Transmission Belting « 


gas, of American Industry. Through three wars, and the F.H.P. and Multiple V-Belts and Drives - Conveyor 
4 intervening periods of peace, Thermoid engineering, Belting - Elevator Belting - Wrapped and Molded Hose 
a» research and manufacturing facilities have been de- * Sheet Packings - Industrial Brake Linings and Friction 


| Co @ voted to the improved design and production of Products - Molded Hard Rubber and Plastic Products. 


Industrial Rubber Products. Thermoid stands today in 
Mi a position, unsurpassed by any competitor, to con- 
tribute to the post-war progress of your industry. 
The Thermoid Line* of belting and hose for materials 


handling and power transmission may contain the 


ass key to another step forward in the improvement of 


your process and the reduction of your costs. When 
you call in the Thermoid representative you'll agree 
with many other manufacturers that—‘‘It's Good 
Business to Do Business With Thermoid.” 


Contributor to Industrial Advancement Since 1880 
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Unnecessar 


*\ to let your productio 
slip this winter... 


BECAUSE OF POOR HEATING 


CLARCO (PROPELLER 
FAN TYPE) UNIT 
HEATERS-— ideal for 
heating ony small factory 
area. Easily installed in 
any idle space—at any 
level. Fan designed to 
deliver maximum of 
heated air with minimum 
power. Also suitable for 
offices, stores, etc. — very 
quiet in operation. 


UNITHERM UNIT HEATERS 


— designed for 
wide area 
heating. Built 
for floor in- 
stallation as 
shown, or for 
location along 
side walls or 
at ceiling. 
Equipped with 
centrifugal 
fans — one for 
each outlet. 
Fans mounted 
on single shaft 
turning on 
ball bearings. 
Heating coil 
good for pres- 
sures up to 200 
Ibs. Working 
parts acces- 
sible. Outlets 
adjustable for 
4 different di- 
rections of 
heat flow. 


Don’t let absenteeism, due to colds and other winter ailments, 
and time losses and spoilage, due to numb fingers, cripple your 
vital production schedules during the cold months ahead. 


* Make sure of comfortable temperatures throughout your plant 
by putting in modern equipment such as Clarage Unit Heaters. 


* Whether you have an entire plant to heat, or require a few 
units to help out a present system, the ease with which Clarage 
Unit Heaters can be installed and their higher heating efficiency 
should make them your first choice. 


* Clarage has pioneered many improvements. All are incor- 
porated in our present line of heaters. Syncrotherm Control 
(patented), to mention but one, 
is tremendously important. It en- 
ables you to maintain UNIFORM 
temperatures. No cold floors; no 
heat wastage at ceiling! Fuel costs 
are drastically reduced. 


COMPLETE 
AIR CONDITIONING 


* Built in a liberal range of sizes, e 
Operating on steam or hot water. Per- COOLING 
formance guaranteed — thousands of 
units in service. Prompt deliveries. No 
obligation to have Clarage engineers 
submit complete recommendation— 
write or phone us today! 


x * * 


VENTILATION 
FACTORY HEATING 


a 
MECHANICAL DRAFT 
FANS and BLOWERS 


for 
Clarage Company. INDUSTRIAL NEEDS 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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VICTORY 
BONDS 
ng m IS 


CHEMICAL SCALE REMOVAL SERVICE 


SPECIALISTS . 
RESTORE POWER . 


When Dowell’s specially equipped chemical cleaning 
equipment arrives—LOOK AT YOUR WATCH! 

In a remarkably few hours—often overnight—your 
heat-exchange equipment will be scale and sludge free 
—restored to designed operating efficiency! 

Dowell specialists safely and quickly clean steam 
generators, condensers, evaporators, air conditioners, 
cooling jackets, water wells and piping of any kind. 
Angles, curves, bolt-head areas, welded piping—the 
most complicated heat transfer surfaces—are effec- 
tively cleaned by the chemical method. 

Chemical analysis of scale and examination of the 
equipment to be cleaned determines the selection of 
the solvent and the technique of application. This 
enables Dowell specialists—using pumps, mixers, 
heaters and other equipment specially designed for this 


DOWELL INCORPORATED 
Subsidiary of The Dow Chemical Company 
Executive Office, Midland, Michigan 
GENERAL OFFICE, TULSA 3, OKLAHOMA 
New York ¢ Philadelphia « Cleveland e Chicago « St. Louis e Houswa 
Kansas City « Wichita « Mt. Pleasant, Michigan e Salem, Illinois 
long Beach, Casper: Dowell affiliate—International Cementers, Inc. 
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. WITH SPECIAL EQUIPMENT 
. CUT OPERATING COST! 


work—to control every step of the cleaning operation. 
And Dowell’s experienced men are backed by the ex- 
tensive research and technical facilities of the Dowell 
parent organization, The Dow Chemical Company. 


Call the nearest Dowell office for a free 
estimate and your copy of ‘More Power to 
America’s Industry’’—new color booklet 
showing how Dowell Chemical Cleaning 
Service restores power! 


FOR CHEMICAL SCALE REMOVAL SERVICE 
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“shipshape appearance 


another job fer 


Fiberglas Insulating and Finishing 
Cements are excellent companion 
items used with Fiberglas Insula- 
tions in covering pipes, boilers, 
retorts—all sorts of heated vessels. 

Fiberglas Insulating Cement pro- 
vides a monolithic insulation for 
pipe bends, fittings, irregular shaped 
vessels. It combines excellent ther- 
mal insulating value with ease of 
application. This material can be 
used over steel, brick and insulation blocks and metal 
mesh blankets. When located outdoors or exposed to 
moisture or abrasion a protective jacket or a coating 
of OC Mastic finish should be applied to protect the 
cement. Fiberglas Insulating Cement is made of nodu- 
lated Fiberglas Insulation, dry-mixed with refractory- 
type materials. It is reclaimable up to 1000° F., has low 
shrinkage and provides an excellent base for Fiberglas 
Finishing Cement or OC Mastic finish. 

Fiberglas Finishing Cement provides a smooth, attrac- 
tively finished exterior surface when properly applied 
over the Fiberglas Insulating Cement base. Made of a 
combination of light-density Fiberglas and suitable 
binders, it is easy to mix and may be used as a scratch 
coat, finish coat or both. 

There is a form of Fiberglas Insulation Material to 
meet virtually every industrial need—in the power 
plant and out through service and process lines. If you 
do not have complete information on the materials listed 
in the panel at the right, write today for “Fiberglas 
Insulations for Industry” . . . Owens-Corning Fiberglas 
Corporation, 2000 Nicholas Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Ontario, 


NEEDS 
INSULATION 


Inco-operation with the 
Government program to 
save critical fuel. 


294 


INSULATING AND 
FINISHING CEMENT 


FIBERGLAS INDUSTRIAL INSULATIONS 


L, PF Pipe Insulation—-A light- 
weight, preformed pipe covering 
with high insulating efficiency for 
temperatures up to 600° F. Made 
in 3-ft. sections or segments for all 
standard pipe sizes, Fibrous ends of 
sections intermesh to form tight 
Joints. 

2. Blanket Type Pipe Insula- 
tion —With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 1000° F, 

3. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight and 
easily applied. 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses. 


Two types: For temperatures up to 
600° F, and 1000° F. 


4 
4. No. 600 PF Block—Same mate- 


tials as in PF Pipe Covering — in 
blocks 6” x 36” and 12” x 36” 
standard thicknesses. 


5. OC-1800 High Temperature 
Block—A highly efficient molded 
block in sizes 3” x 18” and 6” x 
36” and 12” x 36”—in standard 


thicknesses, Will withstand surface 
temperatures up to 1800° F, 

6. Insulating Cement—For insu- 
lating fittings, valves and all irregu- 
lar surfaces, Highly efficient .. . 
withstands temperatures up to 1200° 
Fahrenheit, 

7. OC Mastic Finish—An asphalt 
emulsion cement Yo insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions, 

8. Insulating Wool,Type TW-F 
Available in bats, rolls and bulk. 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 

9. PF Insulation—Manufactured 
in 5 densities from 21% to 9 lbs. per 
cu. ft.—standard sizes 24” x 48”, 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications. 

10. PF Roof Deck Insulation 
—9 lbs. density with facing to facil- 
itate mopping. Highly efficient, with 
noncombustible, rotproof and mois- 
ture-resistant core, for application 
under industrial built-up roofings. 
Sizes 24” x 48”, Thicknesses from 


132” to 2”. 


FIBERGLAS 


°T. M. Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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Serving the U. S. Navy under every 
imaginable condition has taught 
many things about aut 
boiler design that, up 
by our 65 years experience, make 
the Dutton Econotherm the out- 
standing automatic, “‘packaged”” . 
boiler on the market. You are 
assured maximum in efficiency 
and economy because the Econo- 
therm has met Navy tests that 
make ordinary boiler room re- 


quirements seem like child’s play! y 
Because of this experience, we can e 
offer you a boiler that is ready to e., 


set down and run without costly 
or lengthy installation work. All 
gases scavenged — no chimney 
necessary other than small pipe 
to carry flue gases through roof. 
Entirely self-contained and com- 
pletely insulated — faster firing 
and steaming — compact enough 
to produce twice the steam in 
half the usual space — meets maxi- 
mum steam withdrawals with 
complete safety — and requires a 
minimum of supervision. 


SOME OF THE FEATURES THAT BROUGHT 
OVERWHELMING NAVY APPROVAL! 


Oil or gas fired 
| —automatic 


ignition. 


AUTOMATIC STEAM GENERATOR 


Combustion. 


3 Yo 6 DUTTON ECONOMIST HIGH PRESSURE BOILERS 
return tank in a 
casing. DUTTON AUTOMATIC VERTICAL BOILERS 
PRESSURE VESSELS CONDENSERS 
Three Pass Completely Compact, HEAT EXCHANGERS 
Induced Draft 5 insulated. 6 streamlined ‘ 
system casing. 


THE C. H. DUTTON COMPANY -. 622 Gibson Street, Kalamazoo, Michigan 
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STEEL 


@A sharp upswing in temperatures and pressures 
began nearly half a century ago. The need for cast 
steel valves and fittings became apparent. And that’s 
when Reading began to specialize in pressure steel 
castings. 

Early development was a matter of experimenting, 
recording experience and studying the records. But, 
as pressures and temperatures continued to rise, the 
demand was for ever higher standards in valves. 
Reading met the challenge with improved manufac- 
turing methods. Melting processes were refined from 
converters to open hearth furnaces, then to electric 
furnaces: Control and investigational methods, such 
as photomicrographs, radiography, new methods of 
sand-testing and slag control were developed and 
improved. 

Such developments produced castings in either 
carbon steels or alloys to use in valves to meet to- 
day’s exacting requirements—valves and fittings 
Which safely and reliably handle present-day high 
temperatures in the steam services and the gases and 
oils of the petroleum industry. 


R-P&C offers you a single responsible source for 
bronze, iron and steel gate, globe, angle and check 
valves—cocks and Lubrotite gate valves—bar 

stock valoes — cast steel fittings — D’ Este 
Automatic Regulating Valves. 


Figure 15004 
1500# gate valve 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON'VaLves 
D'ESTE AUTOMATIC REGULATING VALVES 
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HE Kellogg Scientific Method of solving 
tough piping problems has enabled central 
stations, process and marine power plants to 
successfully meet wartime emergency needs. 


Kellogg prefabricated piping systems sim- 
plify piping problems because they conserve 
space— minimize joint stresses—provide safe 
connections to equipment unable to stand 
high forces or moments due to expansion— 
and give flexibility and complete reliability. 


Consulting engineers, power process and 
marine engineers recognize the Kellogg trade 
mark as a symbol of scientifically designed 


‘3 Piping. 
kasterfiex” Profabric Piping Systems “Masterweld”’ pressure 
fer Peover, Refinery end Chemical lndustries. Heat Exchangers. Pyretytic en 
nn. 
Catetytte Cracking Units, Mydreferming, Reforming, Delydrogenation, Alky 
Desvipherizetion. Therwel and Cetytytic Polymerization Units JUIK 
ANGELES: 609 SOUTH GYAND ON 2, TEXAS: 402 ES 4 OWE! 


LON BRICK Give Boiler 
a Rettactory Liming) that Stands the Gaff... 
Cuts Fuel and Maintenance Costs 


NINTERRUPTED operation with avoidance 
of costly “downtime” for lining repairs 
is a two-fold reason why power plant men 
prefer CRYSTOLON Brick for boiler furnace 
linings. Furthermore, these densely constructed 
silicon carbide brick stand up, even at the high- 
est temperatures, and they are resistant to 
abrasion and to the penetration and erosive 
action of slag. The few clinkers which may 
adhere to CRYSTOLON Brick are easily 
“barred” loose without damage to the surface 
of the brick. 


NORTON COMPANY 


Worcester 6 Massachusetts 


Refractories 
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PLAN TODAY TO MOVE COAL THE G-W WAY 


pO YOU KNOW? 
specializes in fn- 
Gectrial Conveying and 
Heveting Sysienis ... . tee 
Hendling snd Freccasing 
end Orying Cor- 
weying Systems... 


G-W HANDLES IT 


Faster: Easier- Cheaper 
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\VWVuere bulk coal movement from track hopper to storage requires 
inclines up to 45°—too steep for apron or belt conveyors but not steep 
enough to require elevators —G-W Flight Conveyors do the job with 
maximum economy. They are equally efficient and widely used for 
transporting coal horizontally and distributing it over ground storage 
or bunkers. Size and type (single or double chain) are determined by 
capacity and size of lumps to be handled. G-W offers a full line of 
standard types, or will design flights to fit unusual layouts. 


In addition . . . drag conveyors, trolley bucket conveyors, apron con- 
veyors, gravity discharge conveyors, screw and belt conveyors — of 
G-W design — are handling coal and ash cheaply and efficiently under 
an almost unlimited variety of space, layout, and time requirements in 
hundreds of installations. 


With 130 years of specialization in the design, construction and 
installation of conveyors, carriers, skip. hoists and elevators, 
Gifford-Wood is particularly well qualified to advise you on a 
complete system for coal- and ash-handling that will best meet 
your needs. Plan today and profit tomorrow with modern, 
efficient and economical G-W conveying equipment. 
Gifford-Wood Co., 420 Lexington Ave., New York !7, 

N. Y.; 565 W. Washington St., Chicago 6, Ill. 

Factory — Hudson, N. Y. 
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FARRIS Safety Valve No. 2175. 
Full nozzle port, high lift, high 
capacity. Steam Separator Bell. 
For pressures to 600 Ibs. at 750° 
F. Sizes %” to 6”. Over-size 
outlet. 


FARRIS Vapor or Liquid Service Valve No. 
1775. For pressures up to 600 Ibs. Sizes 
¥%,” to 6”. Enclosed spring, high lift, full 
port capacity. Available with pressure-tight 
cap; test lever; pop action. 


Preacetime projects are already shifting into high gear to 
provide more employment . . . quicker reconversion . . . earlier 
sales. FARRIS Valve engineers and builders are always geared 
to fast—but precision—valve production . . . and fast deliveries. 
We can't slow down — the demand for FARRIS Valves won't let us! 


So, if you're trying to get the jump on your competitors through 
early production, early sales, early profits—and if you need a 
Safety or Relief Valve... 


ask for a FARRIS! 


When you specify a FARRIS Safety or Relief Valve you'll get 
GOOD DELIVERY — and a lot more! 


ale You'll get a dependable valve, with every finished surface precision 
machined . . . for precision operation in the protection of your equipment. 


oe You'll get “precision alignment” of spring, stem, disc, guide, and seat. . . 
for reliable, trouble-free performance. 


ead Your FARRIS valve will have fewer parts ... for reduced risk of failure. 


a And it will have a construction, with materials of superior strength 
B and durability . . . for grueling service and long life. 


Among the complete lines of FARRIS 
Safety and Relief Valves there must be 
the very valve you need — or we'll cus- 


tom build one to meet your particular re- 
quirements! Why write today for our 
Bulletin? 


FARRIS ENGINEERING Co., 366 COMMERCIAL AVE., PALISADES PARK, N 
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AMESTEAM cenerator 


combines all the features any engineer wants 
in a power plant. 

Its space requirements are small, yet it is a 
completely self-contained, compact package 
of power in units ranging from 10 to 300 
horsepower. It sets up in a matter of minutes, 
and performs flawlessly year after year, with 
automatic precision that keeps manpower 
needs at a minimum. 


And it is easy to get at, if repairs are ever 
required, so that as little time as possible is 
lost in your plant! 

Backed by Ames’ 100 years of experience, 
the AMESTEAM GENERATOR deserves the 
immediate attention of any plant which re- 
quires speedy and reliable steam service at 
low cost. Phone or write our engineers today 
for full information. 
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HERRINGBONE 

GYRO 

SPUR 
4 SPIRAL BEVEL . <« 


Brad Foote diversified and exten- 
sive equipment permit the manu- 
facture of all types of special 
precision cut gears. 


Bevels, Straight, Spiral or Mitre, 
Spur, ‘Herringbone, Helical are 
made at Brad Foote in any 
practical size from any practical 
material. 


Gears are under constant inspec- 
tion and close control and 
prompt deliveries may be made 
in any proportion. 
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we have the facilities for ee 


BRAD FOOTE CEE 


WORKS 


1309 SOUTH CICERO AVENUE 
DEPARTMENT U, CICERO 50, ILL. 


SPEED REDUCERS 
| LIME GIANT... 
SPECIAL 
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SULLIVAN VALVES 


for Heavy-Duty Air-Compressor Efficiency 


@ “Dual-Cushion” Valves in your Sullivan 100 Series Air 


How they work... 


VALVE, CLOSED—The valve plate of a ‘Dual- 
Cushion’’ Valve is flat, fits solidly and tightly 
on the seat without weakening, bending or 
warping action. Reaction plate and valve 
spring combination relax pressure on valve in 
closed position to prevent shock, give quick 
opening, silent closing and reduced resistance. 


~ VALVE OPEN—Reaction plate and valve 
spring increase resistance against valve to 
cushion valve as it comes to a stop in the 
wide open position. Note that dual-cushioning 
effect is only possible in the modern design 
of this Sullivan valve mechanism. (Inner valve 
is not shown in these diagrams.) 


Compressor... 


mean quiet, long-life operation and horsepower 


savings and full rated capacity on year-after-year continuous oper- 
ation. Ask your Sullivan Representative for names of plants in 
your locality where there are Sullivan Air Compressors at work. 
Get the on-the-job story of what you can expect from Sullivan, 
modern, heavy-duty, advanced compressor design. 


SULLIVAN MACHINERY COM PANY, Michigan City, Indiana 


In Canada: Canadian Sullivan Machinery Company, Ltd., Dundas, Ontario 


DOUBLE AIR-FLOW PORTS 

Double ports ensure maximum, 
frictionless air flow. ‘Dual Cush- 
ion’’ Valves combine simplicity 
with advanced engineering to give 
top efficiency under all working 
conditions. 


THE WORLD’S FINEST AIR COMPRESSORS from \, to 3,000 H. P. 


Offices «SEATTLE - SPOKANE - BOSTON -.NEW YORK - CHICAGO - PORTLAND 


PRODUCTS: 
STATIONARY AND PORTABLE AIR COMPRESSORS 
PNEUMATIC CASTING GRIPS - FOUNDATION 
BREAKERS - PORTABLE HOISTS - ROCK DRILLS 
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PHILADELPHIA 


ST. LOUIS 


- DETROIT - SAN FRANCISCO 


BIRMINGHAM - KNOXVILLE - HUNTINGTON - LOS ANGELES - DULUTH - EL PASO 
BUTTE - SALT LAKE CITY - SCRANTON - DENVER - DALLAS, 
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EXTREMELY ACCURATE 
REGULATION 


. . » Extremely Compact in Size! 


pe Awarded our employees for outstanding production achievement. 


A fraction turn of the handwheel—and you can 
control exactly the pressure of steam passing 
through this very compact K & M Reducing 
Valve. Model 481 is widely used for difficult re- 


duction service in industrial processes—and as 


- a primary valve in- double reduction installa- 


tions. Self-contained . . . made in bronze... 
available in valve sizes of 14” to 2” —with 534” 
the maximum overall measurement, face to face! 
Yet it accurately controls inlet pressures up to 
250 Ibs... . maintaining constant reduced pres- 
sures of 2 Ibs. to 80% of the inlet. If you have a 
tough pressure reduction problem, perhaps 
K & M #481 is the answer. Our Engineering 
Department invites your inquiries. 

Write for Catalog 66-C 


KIELEY & MUELLER, inc. 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
2001 43rd St., North Bergen, N. J. 


mM * 
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THEIR JOB 


This advertisement contributed by the er 
BOSTON WOVEN HOSE AND RUBBER COMPANY - CAMBRIDGE, MASS., U.S.A. 
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QUIZ: 


Is this your problem ? 


Condensing vapors or gases, 
such as chlorine, hydro-— 
carbons, solvents, ammonia 
or carbon dioxide? 


Adapting refrigerating 
system to your plant heat 
balance? 


Controlling heat of reaction? 


Cooling water in a range from 
34° F. to 70° F.? 


Cooling special brine to low 
temperatures — in a range 
from minus 50° F. to minus 
100° F.? 


Cooling salt brine to tempera— 
tures —— in a range from 
minus 40° F. to plus 35° F.? 


THE CARRIER CENTRIFUGAL REFRIGERAT- 
ING MACHINE has proved the most 
satisfactory answer to large 
capacity requirements because 

of its inherent superiority of 
engineering and construction. 
Back of it are more than 20 
years of design, manufacturing 
and operating experience ... The 
life of the Carrier Centrifugal 
Compressor is greater than any 
other type of compressor or 
rotating machine. There are no 
wearing parts in the compressor 
proper — and no erosion or wear 
at points of clearance ... Com— 
pressor efficiency is sustained 
for the life of the compressor 
because nothing occurs to change 


it. So dependable is this Carrier 
equipment that in many important 
industrial processes no spare 
unit is considered necessary. 
Write today for full information. 
Carrier Corp., Syracuse, N.Y. 


AIR CONDITIONING - REFRIGERATION 
INDUSTRIAL HEATING 
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FOR DEPENDABLE PIPING 


Power Generating Station “B" recently completed in 
San Antonio, Texas. 
Gibbs & Hill, Inc..N. Y. C.— Engineers and Constructors 


Condensate Make-Up Pumps—High-Pressure Boiler Feed 
Whatever Your Piping Requirements — 


Callon... 


Known Since 1893 for High 
Quality, Dependable Piping, 
Pre-Fabrication and Installation. 


Benjamin F. Shaw Company is qualified to pre- 
fabricate and erect piping — any place in the 


Main Steam Header showing reducing station 
United States and Canada. in background 


ENJAMIN F. SHAW COMPANY 2ND & LOMBARD STS. 


WILMINGTON 99, DEL. 
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MONUMENT 
that knew 


F OUR hundred years ago, an enemy 
invaded the North American continent. 
A little band of Spaniards, encased in steel 
armor and equipped with steel weapons, 
quickly overran the country now called 
Mexico, slaughtered thousands of defense- 
less Aztecs, and enslaved the Kingdom 
of Montezuma. 

Although the soil was impregnated with 
iron and large masses of it were scattered 
over the surface of the tableland, the na- 
tives did not know how to smelt the ore 
or work the metal. Today, the descend- 
ants of these vanquished Americans, still 
ignorant of steel, wander amidst jungle- 
choked ruins of cities without even a ra- 
cial memory of their people's former great- 
ness. Well may we term this 
vast, strange pyramid, recently 
excavated at Chichen Itza, a 
‘Monument to a Lost Kingdom’. 

Twice in our time, would-be 
invaders have failed to conquer 


America. Italy, Germany, and Japan have 
lost. So once again it is proved conclu- 
sively that to win a war a nation must have 
or achieve superiority in the use of steel. 
Steel can prevent wars as well as win 
them. In self protection, America must 
maintain her pre-eminence in steel, must 
employ it for permanent peace. To that 
end, Youngstown, who produces a large 
percentage of America’s steel, is ready to 
supply it...in wanted forms and formulae 
..to industry, to build new and improved 
products, thus te provide jobs, eliminate 
want and disease, insecurity and fear, and 
so advance peace and well-being through- 
out the world. 


YOUNGSTOWN 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1,OHIO 


Office . ith Ave, New York 


CARBON ALLOY AND YOLOY 


Pipe and Tubular Products -Sheets-Plates-Conduit-Bars-Electrolytic 
Tin Plate-Coke Tin Plate -Rods- Wire-Nails-Tie Plates and Spikes 
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STAR 


DIGEST FOR MOTOR BUYERS 


IT’S DIFFERENT because it doesn’t attempt 
to give you a lot of general technical data about 
motors and motor selection. 

This eight-page file-size folder assumes that you 
know what type of motor you need. It was designed 
to tell you, quickly, about STAR as a source of 
motors and generators. It shows what sizes and 
types are built by Star. It describes Star’s way of 
working with customers... how Star becomes their 
“Motor Department”. It gives facts about Star’s 


POWER PACKAGED AS YOU NEED IT 
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TORS 


pioneer achievements in motor design. It names 
many hard-to-satisfy motor buyers who are long- 
time customers. 

To bring your file on leading motor sources up- 
to-date .. . to learn why so many prominent con- 
cerns are turning to Star Motors to power their 
products and production . . . attach the coupon 
below to your letterhead. It will also register 
you to receive the Complete Catalog which is in 
preparation. 


STAR ELECTRIC MOTOR CO., 
228 Bloomfield Avenue 
Bloomfield, N. J. 


Send 8-page Put me on list to 
bulletin about receive Complete 
Star Motors Catalog 

Name and position 

Company 

Address 
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Make 
thin pict Cyebsthorm to work 


30 HP Cyclotherm Oil-Fired Unit 


STEAM GENERATOR 


Your Cyclotherm Ready 


Order your new post-war Cyclo- 
therm now. 

Cyclotherm is available without 
priority for fast delivery. Once 
your order is received action is 
immediate. 

Your Cyclotherm comes to you 
a completely assembled, packaged 
unit. It needs no special foundation, 
or base; no stack. Installation con- 
sists only of connecting steam, 
water, fuel and electric lines. Your 
Cyclotherm can be producing 


steam in a matter of hours after 
delivery to you. 


Cyclotherm units range from 5 
HP to 200 HP with operating pres- 
sures from 15 psito 200 psi. They 
are completely self-contained, auto- 
matic, oil or gas fired. They are 
designed on unique principles of 
combustion that give top efficiency 
while holding operating and main- 
tenance costs to a minimum. 


Thousands of Cyclotherm units 
were in war service throughout the 


world with the Army, Navy and 
Marine Corps. Their record of ac- 
complishment is your best guaran- 
tee of the engineering “know-how” 
back of a Cyclotherm, and the 
quality built into every unit. 


What the Veteran Cyclotherm 


did in the four corners of the 


world, the post-war Cyclotherm 
will do for you, whatever your use 
of steam may be. 


Your order for a Cyclotherm will 
be filled promptly. 


CYCLOTHERM CORPORATION - Box 202: 90 Broad Street, New Yark 4, N. Y. 
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Medart Direct-mounted, Self-Aligning Heavy 
Duty Pillow Block, with special base to 
provide vertical and horizontal adjustment, 
Equipped with Timken Bearings. 


Power is able to deliver its full rated 
quota of work when it is transmitted 
by Timken Bearing Equipped pillow 
blocks and line shaft hangers, for then 
it is fully protected against frictional 
loss. For the same reason shafts are kept 
free of wear; lubrication is no problem. 


Furthermore, Timken Tapered Roller 
Bearings handle radial, thrust and com- 
bined loads with assurance that means 
endurance under all conditions of oper- 
ation and maintain shaft alignment 
permanently. 


If your power transmission equipment 
is obsolete you are paying for power 
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that is not being used; power that is 
being pirated by friction. It will pay you 
to check up now and replace the power 
wastes with power savers—Timken Bear- 
ing Equipped. Be sure the trade-mark 
“TIMKEN” is stamped on every bearing 
that goes in your product. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


APERED ROLLER BEARINGS. 
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BOILER TUBE CO. 


PITTSBURGH, PA. 


PITTSBURGH e@ NEW YORK e 
FRED S 


CHICAGO 


LOS ANGELES 


NOW ANYONE CAN GRIND THREADING 
TOOLS!— WITH MASTER GRINDING GAUGE! 


Until the advent of the Acro 
Master Grinding Gauge, only 
a skilled mechanic could grind 
thread-cutting tools to the re- 
quired degree of accuracy. Now 


anyone can do it—in less time, | 
with less waste, with even’ 


greater precision! 


The cutting tool is simply placed 
in slot of the Master Grindin 
Gauge, and thumb screws hol 
it tightly in place, at the proper 
angle, while being ground on 
any type of surface grinder! The 
Gauge is made of hardened tool 
steel, There are no delicate or 
moving parts to get out of order. 
Milled slots at top and bottom 
provide correct grinding 
angles. A small set screw at 
end, eliminates any lateral mo- 
tion. There is nothing special 
to learn—anyone can use it! 


Anyone can be “helped on the 
job” by Wrigley’s Spearmint 
Gum, too, once this quality 
product again becomes avail- 
able. Just now, no Wrigley’s 
Spearmint Gum is being made, 
and until conditions permit its 
manufacture in quality and 
quantity for everyone, we again 
urge you, please, to “Remember 
the Wrigley’s Spearmint wrap- 
per.” It is our pledge to you, of 
the finest quality and flavor in 
chewing gum—that willbe back! 


You can get complete information from: 
Acro Tool and Die Works, 
4554 Broadway, Chicago 40, Il. 


Ingenious New 


Technical Methods 


To Help You with Your Reconversion 


2-91 
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By removing two screws, this simple, 
self-lubricating patented bearing strip 
can be replaced without tearing down 
the unit or disturbing connected 
machines. You can quickly see how — 


easy this is and how it promotes long 
life in the coupling. 


this coupling life-saving feature. Three sturdy parts, two identical flanges 
connected by a square floating center member, a centrifugal lubrication 
unit of high strength alloy metals. These replaceable self-lubricating 
bearing strips assure the long life which American Flexible Couplings 
give power transmission application. Made of tough, non-metallic 
materials for light applications and sturdy non-ferrous metallic materials 
impregnated with graphite as essential primary lubrication for heavy duty, 
these bearing strips are quickly removable for replacement without dis- 
turbing connected machines. Place your power transmission require- 
ments before our engineers, and let us send you our complete catalog. 


Uy P AMERICAN FLEXIBLE COUPLING CO. 
WEG. CO. ERIE, PENNA. 
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Series ST GAS BURNE 


A small Auxiliary Burner built at the special request of a 
number of our customers 


FEATURES 


@ Foolproof, Windproof, Rainproof and Blow- 
out proof, Pilot flames with any commer- 
cial or refinery gas. 

@ Operates on all pressures — Few ounces 

to 50 Ibs. 

Sharp stiff cylindrical flames at low excess 

air. 

@ 100% primary air with an 8-1 turndown 
range. 


Made in FIVE sizes: %", 14", 1/2", 2" and 3" 
Write for bulletin 


JOHN ZINK COMPANY 


TULSA, OKLAHOMA 
342 Madison Ave., New York, N. Y. 


Here’s Money-Saving Protection 
For Your Compressed Air Operated 
Machinery and Instruments 


Now, regardless of volumes required or fluctuat- 
ing pressures, the new Bird-White Pur-O-fiers 
completely and effectively remove all moisture, 
oil, dirt and other foreign matter from com- 
pressed air or gas lines—preventing costly cor- 
rosion and gumming in compressed air-operated 
machinery and instruments. 

i Operniag on the principle of centrifugal ac- 
tion, a high speed Turbo-rotor forces the tiny 
particles of foreign matter outward where they 
are trapped and drained off. 

Single units can accommodate up to 100 
cubic feet. Above this range multiple units 
New applications for Bird-White 
Pur-O-fiers are being developed every 
day. Write for Bulletin No. 10 giving 
complete information. 

BIRD-WHITE COMPANY 
Dept. PM 3120 West Lake St. 
Chicago 12, Illinois 


PATENTED 


IS A GOOD UP-STAIR 


MAN 


@ Look, says Mr. Fillet Weld, here's the type 
of stair tread for you—BATES «GRATES. 


for these reasons: 


1. Stronger—BATES stair treads feature Hex 
Bars which are Fillet Welded to sturdy main 
bars. All former strength standards are exceeded. 


2. Safer—the Fillet Welded Hex Bars have 
crisp, clean edges which shed grease, dirt and 
water. Chances of accidents are reduced. 


3. Better plant light and ventilation — the 
reflecting bevels of the Hex Bars, with 90° cor- 
ners, allow maximum transmission of light and air. 


for stair treads, open steel flooring, 
floor armor and bridge decking... 


. - - Get a Bid from BATES 
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Durham, N. C. 


u ik 


West Campus, 


Mr. 


ft 


Architect, 


n iu er 


Philadelphia 


Horace Tevmbever, 


JOHNSON 


ve 

ae To many people, control systems are modern miracles. 
Most of us seldom give a second thought to the small 
Johnson thermostat on the wall of each room—the 

he instrument that works as part of a whole system to 

or- control large or small heating plants. As a result, 

sir. every room is as warm or as cool as needed, and fuel 
is not wasted. These comforts are made possible by 

ring, @ automatic control without effort on the part of man 


modern-day wonder. 

Think what automatic temperature control systems 
mean to such institutions as Duke University! Beauti- 
ful, large buildings are made comfortable and useful 
with correct temperatures, hour by hour . . . fuel is 
being saved by the minute. Architects planned Duke 
to be one of the world’s most modernly equipped 
universities for many years to come. 

Johnson engineers have spent years solving temper- 
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ature control problems in many climates. It is natural 
that Johnson was selected to cooperate in building the 
finest control systems that engineering science could 
devise. Temperatures in Duke University buildings 
are controlled by Johnson. In passing from the large 
chapel into the classrooms, greenhouses, gymnasium, 
library and into a host of other buildings, it is under- 
standable that temperatures of many varied degrees 
are required . . . using some 2,000 thermostats. 

Important in large institutions, Johnson Control 
Systems offer the same advantages of comfort, health- 
fulness and fuel saving for smaller buildings. What- 
ever the control problem, Johnson specialists co- 
operate to assure precision results. Consult a near-by 
Johnson engineer—no obligation. JOHNSON SERVICE 
COMPANY, MILWAUKEE 2, WISCONSIN. Direct Branch 
Offices in Principal Cities. 
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Stainless steel blades are used in these high-speed, high- 
temperature steam turbines for a number of reasons. The blades 
must not corrode or pit under the action of super-heated steam 
while travelling at high speed and they must not “creep” under 
the combination of high temperature and centrifugal stresses. 

There are many applications in industry where a tough heat- 

; enduring metal like this means longer life, fewer shutdowns, 
and more econamical operation. Have you tried stainless steel? | 


BUY AND HOLD UNITED STATES VICTORY BONDS AND STAMPS 
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LUBRICATED PLUG VALVES 


HESE are just a few of the reasons why Wal- 
worth Lubricated Plug Valves give “top” per- 
formance on many difficult services. © 
All Walworth Lubricated Plug Valves employ 
special insoluble lubricants which protect the 
plug and body against contact with the line 
fluid, thus combatting erosion and corrosion. 


The lapped surfaces of the valve are “pressure ~ _ 
sealed” when the valve is in either the open er - 


closed position. By turning the lubricant screw, 
lubricant is forced under high pressure through 
a grooving system that completely encircles the 
parts as well as the top and bottom of the plug. 
The lubricant seals the valve against leakage, 
and reduces friction between plug and body. 
This permits easy, quick, full-opening, or tight 
shut-off with only a quarter turn of the plug. 
Fig. 1700 (illustrated) is a Steeliron valve, 
wrench operated, designed for a working pres- 


_. - Direct port opening 
_.. Quarter tur 
_,.Dead tight 

. Freedom f 
_. Pressure 
_.. Made in 


for pressures 
vacu 


n opens or closes valve 


shut-off 


sealed 
to 24° 


zes from and for 


5,000 psi-, 


ine. Si 
omplete 
125 


ments 


ym require 


sure of 200 pounds WOG (water, oil, or gas). 
Valves are available in either screwed or flange 


. types. Screwed type have API line pipe thread 


lengths. Flanged type are faced and drilled to 
Amierican Standard for 125-pound cast iron 
flanges unless otherwise specified. 

For further information about Fig. 1700, as well 


. as the complete line of Walworth Lubricated 


Plug Valves write for Catalog No. 44L. 


SEND FOR 
THIS FREE CATALOG 


This new Walworth Lubricated 
Plug Valve Catalog No. 44L is just 
off the press. It gives prices, sizes, 
dimensions, and other pertinent 
data on this comprehensive line. 
A request on your company’s let- 
terhead will bring you a free copy 
of this informative catalog. 


WALWORTH 


14 AWARDS 
TO 4 PLANTS 


valves and fittings 


60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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@ Where it’s essential to keep a steady supply of hot 
water, install the MARION GULF STREAM HOT 
WATER HEATER. Indispensable to hotels, office 
and apartment buildings, large institutions, and 
factories of all kinds where abundant hot water is 
essential and steam is available. 

Construction is simple. Water is heated faster 
through intimate contact with steam chambers ad- 
joining. Internal parts float independently, avoiding 
strain from rapid contraction and expansion. 

Low pressure steam is utilized with greatest econ- 
omy. Inexpensive investment. Capacities range from 
370 to 3700 GPH. Instantaneous type but can be 


used with storage tank. Pain 
LINEA 


Write Us Your Requirements and Let 
Us Solve Your Hot Water Problem! 


MARION MACHINE, FOUNDRY & SUPPLY CO. 


Marion, Indiana, U.S.A. 


Management Knows 
The Facts of Life 


Management knows that where there is fire, there must be soot and 
carbon (fire-scale), regardless of the engineer's experience and abil- 
ity. Management knows how he removes soot and carbon! 

What management does not know—but would appreciate his tell- 
ing them—is that there is a better way to remove soot and carbon 
than by the old-fashioned hand-cleaning method. 

That better way is the modern, fast, inexpensive chemical method 
—with NO-KARB Soot Remover. NO-KARB is a reddish-brown 
granular compound. Scattered over burning coals or in the path of an 
oil-burner flame, it reacts chemically on soot and carbon to bring their 
ignition point down to that of fuel. Fire-scale and fuel are then con- 
sumed together, ridding engineer and management of a recurring 

nuisance job. Write for popular folder, ‘‘Manage- 
ment Knows The Facts of Life.” 


NUTMEG CHEMICAL CO. 


223 State Street 
New Haven 10, Conn. 


Coal and Water 
cant contact the 
racks or rollers in 


N.E.Co. Coal Valves, 
thus 


ENGINEERING CO. 


The U-shaped design incorporated in the construction of the S. E. (. 
Coal Valves eliminates the common bugaboo of sticking or clogging 0 
working parts . . . thus S. E. Co. Coal Valves open and close all the way— 
at all times! You'll be interested in reading our Coal Valve bulletin which 
explains fully the advantages of this design. Write Stock Engineering Co. 
715 Hanna Bldg., Cleveland 15, Ohio 


§.E.co. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributors 
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INJECTIO, 


SURE 
PRES LATORS 


Give them ALL a break 
use Anderson STRAINERS 


Protect all equipment from dirt 


and scale—use a strainer before 
every steam trap, pressure regu- 
lating valve, temperature regu- 
lating valve, liquid and gas line, 
solvent still, metering device, air 
tool, spray head and oil burner. 


Anderson Self-Cleaning Strainers pro- steel strainer elements, are easy to in- 


tect such equipment, and at low cost. stall and are priced so that all equip- 
We don’t say they are the best strainers 


ment can be given a break. 


F - made (we think they are) for what can 

«Da you prove about a strainer? Anderson For full information on sizes and prices, 
— Strainers are well-made, with stainless send for our catalog. Write today. 

£ 


v.vD. ANDERSON company | 


1934 WEST 96th STREET * CLEVELAND 2, OHIO 
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The Genuine for accessibility 


Removal of two bolts 
frees the top cap—and 
the valve and seat are 
completely exposed to 
view. 


The accessible Squires 
has become a byword 
among power plant 
operators, 


Reliability and econ- 
omy are among. its 
popular points and 
besides Squires Traps 
positively will not 
wire draw. 


The 
C. E. Squires Co. 


E. 40th St. and 
Kelly Ave. 


Cleveland 3, Ohio 


May we send you 
Catalog A-9 


TRADE MARK 
Reg. U. 8S. Patent Office 


The CASH: ACME Type "BY Pregsure Reducing and 
Regulating Valve is made to be installed and forgotten. 
Quality materials and workmanship have been combined 
to make the Type B, under normal @perating conditions, 
give years of DEPENDABLE, TROUBLE FREE SERVICE. 
Available for Industrial appligations on STEAM, 
WATER, AIR, OIL, and many other GASES & LIQUIDS 


in sizes ranging from %" to 2" 


THIS that counts CASH:ACME products 


can best serve you. 


Few and far between are the investments in a plant that will 
yield the rate of dividends you can get from properly designed, 
well constructed baifles. Yet in far too many plants this fact is 
overlooked. Too often the cost of a good baffle installation is 
paid over and over again in fuel waste caused by leaky or 
inefficiently designed baffles. 


If you doubt this, investigate the operating records of plants 
that have placed the critical job of engineering and building 
baffles in the experienced hands of the Beco-Turner engineering 
staff. Beco-Turner baffles are designed by men who have had 
broad experience with practically every combination of boiler, 
furnace, and fuel burning equipment. They have the ‘“‘know- 
how’’—the ‘‘what-does-it’’. 

And Beco-Turner construction is as far ahead as Beco-Turner 
design. Beco-Turner baffies are cast in place—therefore have no 
structural limitations. Their patented expansion joints, illus- 
trated below, prevent cracks and make them positively gastight. 
You have baffles that are designed right and built right when you 
install Beco-Turner. 


Are you paying for them without having them? Why not 
send us blueprints of your present or contemplated boilers for a 
dollar-saving recommendation. There is no cost or obligation 
whatever. 


Plibrico Jointless Firebrick Co. 
1818 Kingsbury St. (Dept. K.), Chicago 14, III 


Turner 
Baffles 
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*« 
“THE STORY 
BEHIND THE 
GASKET 
THAT 
BREATHES”’ 


Note on this cutaway drawing, the 
small air space under each U-groove 
in the metal ply. 

There are twin strips of asbestos- 
filler between each spiral thickness in 
the AJAX Gasket which cannot meet 
in the center under the wedge-like 
groove. Therefore a ‘'breather-space"’ 
's preserved in the heart of the gasket 
which assures its automatic reaction to 
mechanical compression, to internal 
Pressure variation, and to temperature 
changes. 

The AJAX Gasket expands and con- 
tracts — “breathes'' — with changing 
Pressure conditions — and retains the 
nn, secure seal you require at all 
imes. 


The above cutaway is the AJAX SR 
Compression Gauge Flange Gasket 
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GASKET 
that 


Thousands of marine and stationary-power engineers attest 
our assertion that AJAX Spiral Wound Gaskets give supe- 
rior performance wherever they are installed in pipe lines, 
pumps, manholes, tubecaps, and similar applications. 


SEE\OUR 
CATALOG! 
WEET'S 
— | 


Page 2H-8, 
Power Plant File 


Expert gasket-engineering and U. S. precision construc- 
tion by spiral winding, assure maximum service life with 
the ultimate degree of operating efficiency. The “breather 
space” maintained in the heart of every AJAX Gasket 
between the twin strips of asbestos filler, assures automatic 
reaction to pressure and temperature fluctuations. This 
feature also gives the springback quality that fits AJAX Gaskets for re-use. All 
AJAX Gaskets seal under comparatively low bonding pressures. 


AJAX Gaskets are engineered to withstand the most severe service condi- 
tions in all pressure groups, including the extreme temperature ranges en- 
countered in superheated steam. Both construction materials and the number 
of spiral wound metal plies per diameter are determined by the particular serv- 
ice requirements of your specifications. 


Every advantage of specialization, experience and developmental research 
is utilized by U. S. Gasket Company to give you gaskets that can’t miss — AJAX 
Gaskets that give constant, trouble-free service under your toughest operating 
conditions. Write today for Catalog 202 — it gives you all the facts, and 
specification data. 


Distributors in Principal Cities %* %* A few choice industrial territories are open 


U. GASKET CO. 


1596 PIERCE AVENUE, CAMDEN, NEW JERSEY 
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TO YOUR INSTRUMENT 
PROBLEMS 


PANEL 


Burlington Panel Instruments are de- 
signed and built to give dependable serv- 
ice with guaranteed accuracy. They are 
available in a complete line of AC or DC 
Ammeters, Voltmeters, Milliammeters, 
and Microammeters. The wide selection 
of sizes and case styles offer instruments 
that are ideal for your particular applica- 
tion. 


Write today for full details—our en- 
gineers will recommend the precision 
Burlington Instruments required to solve 
your instrument problems. 


BURLINGTON INSTRUMENT CO. 


702 Fourth St., BURLINGTON, IOWA 


PANEL INSTRUMENTS ¢ VOLTAGE REG 
ULATORS AUTOMATIC SYNCHRO- 
NIZERS ¢ FREQUENCY REGULATORS 


Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feeling the 
whip of petiti are those who have kept one jump ahead of 
their jobs. They are the men who are equipped with a thorough-going 
and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some men 
fit themselves to do a little more than their job calls for. They fi 
themselves to do a little more than the other fellow. They make a 
steady effort to equip themselves with the best kind of job Insurance 
there is—KNOWLEDGE. 


How about you? Do xn know how quickly knowledge will pile up— 
how —— you will become more valuable—if you spend a few 
minutes a y, regularly studying sound books like the McGraw-lIiil 
Library of Power Plant Practice? Do you know how easily it can be 
managed, paying only a few cents a » while you use the books? 


Thousands of men have followed this plan to win advancement or to 
make their jobs safe. You can too. Read about this Library and ow 
Free Examination Offer. Then send the attached coupon to us today 


(6 Volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 
plant fleld. It is accurate 
— it is thorough — it is 
complete. It is the result 
of years of experience 
with power plant prob- 
lems. The man who has 
it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The iittle 
stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be 
only result from 
studying these books a 
few minutes each day — 
more money in your 
pocket. 


No books dealing with the 
work of the power plant 
man were ever s0 com- 
plete — so authoritative— 
so practical in text and illustrations as these. The man who puts this 
set of books into his library can do so knowing that he has the utmosi 
in power plant books—a set that will give him in language he can 
understand, all the information he needs in order to get ahead ip 


his work. 
Easy to Understand 


These books are written in everyday easy-to-understand language 
They are written to help the man on the job. It is just as if the 
author were working in the plant by your side and giving you the 
benefit of his vast knowledge, man to man. There is no bunkum in 
this Library, nor is it cluttered up with impractical theories. It iss 
Power Plant Library FOR POWER PLANT MEN. 


Glance at the titles of the books in the photograph. They will give 
you an idea of how completely this Library covers Power Plant Prac- 
tice. Here you have all the information necessary to make you indis- 
pensable on the job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volume 
of the Power Plant Library for 10-days’ examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the 
coupon below for details. Send it Now and HOLD THAT JOB! 


McGRAW- HILL 
FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., IN€., 330 West 42nd St., N. ¥. 18 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


City and State 


Firm or Employer . 
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Way Way Valves MAKE 


THE WORK 
Three Four 


A single valve does the work of 3 or 
shut-off valves when HOMEST 
3-WAY or 4-WAY Quarter-Tura Wah 
are used as “flow-changess™ Switching” 
valves or as operating valves to control 
the. action of single or double acting 
& pistons which travel the full length of 
their stroke. Because fewer valves and 
fittings are required, marked economies 
result from their use, operating time is 
speeded and maintenance expense re- 
duced. Added advantages are ‘the 
trouble-free operation and extremely low) 
Oat per-year service typical of all HOME- 


dis- 
in HOMESTEAD 3- WAX or 4-WAY 
Quarter-Turn Valves, sizes 
are made of brass, br 
semisteel, steel, Monel, Ni-Resist and 
jee the other alloys for specific temperature, 
pressure and fluid conditions. 
port plug * —3 port plug Write today for complete information and 
copy of Valve Reference Book No. 38. 


a ditional gold stars — Mari- 
-way—Style "F” ane time's highest production 
—3 port plug award mon ond 


Vietory | Fleet. 


VALVE MFG. 


BOX 210 © « «© « « CORAOPOLIS, PENNSYLVANIA 
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45 QUICK AS A FLASH YOU CAN 


KNOW THE EXACT MEASUREMENT 
OFYOUR VALUABLE STORED LIQUIDS 


BURN COAL LIKE LIQUIBQMETER 


Save with Fyr-Feeder— Burn less Coal— Cheaper coal — Local OA 
coals — Screenings — Coal yard sweepings, wet or dry — Wet Coal <<, Ce 
° 


is no handicap. 
FYR-FEEDER 


exclusively uses 
Air JET Coal 
PROPULSION 


Fines burn in suspension, larger pieces 
are spread evenly over grates. 


Fyr-Feeder increases boiler capacity— 
responds instantly to sudden load varia- 
tions—requires no special skill or experi- 
ence to operate—thin fuel bed eliminates 
clinkers—makes firemen's work much easier 
—no banking losses, 


CHANGE OVER TO FYR-FEEDER NOW! 


T 
Easily installed in minimum time. . 
Fyr-Feeders are built in sizes to burn from 300 to 12000 Ibs. of WRITE for 5 
r coal per hour. If you are or expect to be in the market for automatic COMPLETE 
coal burning equipment. DETAILS 


"L1QUIDS WORTH STORING ARE WORTH MEASURING” 
BYR-FEEDER Stoker Division 
AMERICAN-COAL BURNER COMPANY 
 Sagincers THE LIQUIDOM ETER CORP. 
32-18 E. Erie St. Chicago 1, 39-16 AVE., LONG ISLAND CITY,IN: 


BALL BEARINGS 
with the aid of NUGENT 


e 
maewt With ball bearings . . . the smoother they are, centr al fl ushing oil 
\ the better. Flushing oil used in producing ball ® + 
bearings must be extremely clean, as even the fi / ter m q system 
tiniest dirt particles will prevent obtaining the 
2 smooth, polished finish desired. 


This complete, central flushing oil filtering system was 
engineered by Nugent in cooperation with the manufacturer. 
It has a filtering capacity of 2,000 G.P.M. and delivers a 
constant supply of clean flushing oil. 

The system includes a 6,000 gallon dirty oil storage tank, 
10 Nugent 1116Fw +4L Duplex Filters, a 2,000 gallon filtered 
oil reservoir and the necessary pumping equipment. 

Here indeed is another example of Nugent’s experience 
in the field . . . of Nugent's ability to help you with oil 
filtering problems. 

On all your oil filtering and oil system requirements, 
Nugent can help you. Write, tell us what you need. We'll 
be glad to suggest the most efficient equipment, with no 
obligation on your part. 


Photo courtesy of International Harvester Co. 


Fuel Oil Filters 
Lube Oil Filters 


ESTABLISHED 1897 Lubricating Systems 
wae. & Sight Flow Indicators 
402 N. Hermitage Chicago 22, Minois Oiling Devices 
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_ The compact, rigid casing of this 9” SE 
REDLER unit, powered bya 7'2h.p. : 
motor, requires little installation ~~ 
space and a minimum of structural’ 
support. i 


This view shows the head end of 
the REDLER discharging through 
the bunker port. Note the compact 
REDLER drive mounted on head 
section casing... 


The bunker at this power house 
is 50 feet beyond and 50 feet above 
the unloading point. S-A Engineers 
installed a REDLER Loop-Boot Ele- 
vator which delivers 30 tons of coal 
per hour up a 45° incline directly 
from the ground level track hopper 
to the bunker. The simplicity of this 


TEPHEN 


RDGEWay AVENUE, AURORA, ILLINOIS 


operating costs without. sacrificing 


MFG. CO. 


~ 


WHA 


installation is emphasized by the fact 
that the alternate bucket elevator and 
belt conveyor system is eliminated, 
thereby reducing equipment and 


unloading efficiency or volume. | 


DAMSON 


LOS ANGELES, CALIF. x BELLEVILLE, ONT. 
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EEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD OHIO 


Reconverters: 


PATCH HOLES AND RUTS 
LEFT BY WAR EQUIPMENT 


Wait for Sorting 


Tamp Smooth! Truck Over Immediately! 


Use durable INSTANT-USE .. . a tough, plastic material which you 


simply shovel into hole—tamp—and run traffic over immediately, NO 
AITING. Bonds tight to old concrete. Makes smooth, solid, heavy- 


duty patch. jithstands extreme loads. Keep a drum on hand for 
emergencies. Immediate shipment. 


FREE TRIAL OFFER 


FLEXROCK COMPANY 


3677 Filbert St., Philadelphia 4, Pa. 

Please send me complete INSTANT-USE infor- 
mation and details of FREE TRIAL OFFER— 
no obligation. 
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Steps to improve design 
and construction, faultless 
operation of 


internal combustion engines 


in this up-to-date treatment of engine 
principals — design — testing ... 


Here is a brand-new, completely revised 
second edition of the reference manual 
thousands of design engineers and oper- 
ators have found indispensable on the job 
—the same careful presentation of data, 
guiding points in the design of all prin- 
cipal engine parts—a big new accumula- 
tion of diagrams and charts, all incor- 
porating the latest and best designs. The 
text analyses conditions and means of 
economical utilization of the heat of com- 
bustion considered in connection with the 
peculiarities of different fuels, and then 
describes problems of combustion in ac- 
tual engines. Methods of determining 
main engine dimensions are outlined in 
detail, and a section on the main points 
of rating and testing internal-combustion 
is principal features 
and practicality of the new gas turbine 
are also analyzed. Just published! 


INTERNAL 
COMBUSTION ENGINES 


By V. L. MALEEV 


Professor of Mechanical Engineering, Oklahoma = 4 4m and Mechanical Co! 
Engineer (Diesel), U. 8. Engineering 
ation, Do. 


ste Hundreds of diagrams, charts, 

Second Edition tables, formulas—figures, illustra: 
636 pages, 5} F. -4 8}, tions, data, make this an up-to-the- 
minute and complete reference 

494 illustrations, source—facts that are easy to g¢t 


$5 00 at, information you'll use daily i 
x your work. 


Thousands of helpful facts for the designer, 
operator, plant manager, engineer, such as: 


Combustion formulas for carbons: hydrogen, sulpher, hydrogen sulphite, 
etc.; hydrocarbons 

How to construct and use Combustion Charts 

Proper methods of mixing gas with air 

Methods of fuel oil injection 

Analysis of the types, use and practical applications of gas turbines 

Description of starting methods of internal combustion engines 

Steps in the design of a new engine 

Methods of super-charging engines 

Direct and indirect methods of engine cooling 

Characteristics of cylinder heads to be considered in their design 

Methods of anaylsis of piston motions 


Send the coupon for 10-day trial examination 


McGraw-Hill Book Co., 330 W. 42 St., New York 18, N. Y. 


Send me Maleev’s INTERNAL-COMBUSTION ENGINES for 10 
days’ examination on approval. In 10 days I will send $5.00, plus 
— cents postage, or return book postpaid. (Postage paid on cash 
orders.) 


Position 11-45 
(Books sent on approval in United States only). 
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reface handhole seats 


level and smooth with 
the new... 


L OT HANDHOLE SEAT 
GRINDER 
It takes the grief out of what is usually 


a mean, time-consuming job. It does 


a precision job on internal, hard to 
reach seats, impossible by hand 


methods. The Elliott Handhole Seat 


Grinder is a portable grinder which 


can quickly be clamped on a header 
to limit the movement of the spindle 
to one plane only, thus finishing each 
handhole seat to a smooth and ac- 
curate surface. Without removal of 


the base from position, the grinding 


A\ spindle can be shifted to additional 
handholes within its range, thus fin- 
to get 
is veral handhole seats at a single setting. 
SEAT GRINDER hing se — g 


Saves time loss in refacing handhole seats. 


: One of the most valuable features of this grinder is the elimina- 
Prevents leaks aue to scarred seats. 


Can be quickly clamped in place for use. 


_ tion of any “rock” or deviation from parallelism of the grinding 
julp 


Can finish at one setting all seats wholly 
spindle, by the easy adjustment of bearing centers to take up wear. 
Works from outside rather than inside 


of header. A wire brush, interchangeable with the grinding wheel, is sup- 


plied for cleaning seats which do not require regrinding. 


This tool, now in use in many plants, has proven its value as 


essential boiler room equipment. Write us for full details. 


LAGONDA DIVISION 
SPRINGFIELD, OHIO 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Cracked Header Neck 


@At a large power plant in Saskatchewan, 
Canada, a crack developed in an economizer header 
neck. A new header section would have taken weeks 
to get. With Smooth-On No. 1 Iron Repair Cement, 
a little ingenuity and negligible cost, the economizer 
was quickly put back in service. 


A length of wrought iron pipe was. fitted into the 
header neck, allowing 1/l16th inch clearance all 
around. This space was packed with a soft paste of 
Smooth-On No. 1 and allowed to harden. Back in 
service, under 150 lbs. pressure at 160 to 220 F. the 
header remained in use six years and later served 
in another plant, under lower pressure and tem- 
perature for another seven years. 


Smooth-On No. 1 has been popular in plants, mills 
and factories the past 50 years, for stopping leaks, 
sealing cracks, tightening loose parts. Easy to use, 
requiring no heat. Makes repairs that last. Costs 
little. Sold in 1-, 5-, 25- and 100-lb. sizes at supply 
houses. If yours hasn't it, contact us direct. 


FREE repair HANDBOOK 


40 pages. 
tions. New ideas and short cuts. Pocket 
Handy index. Just mail the coupon. 


AND SEND NOW 


Smooth-On Mfg. Co., Dept. 30, 
570 Communipaw Ave., Jersey City 4, N. J. 
seeane send me MY Smooth-On Repair Hand- 


SMOOTH: 


The Iron Repair Cement of 1000 Uses 


170 diagrams. Concise instruc- 


... but 


nsf 


CAN HANDLE 
THEM! 


Wespecializeon 


We've Established 
a Reputation for 


EXCELLENT WORKMANSHIP 
on COMPLICATED JOBS 


Accuracy in following blueprints Is 
not the only requisite we consider 
when constructing your equipment. 
There are a number of other ‘‘know- 
hows” which we deem as important— 
the way the steel is handled in bend- 
ing. forming and welding plays an ex- 


tremely significant part in the life of 
the equipment. Your equipment must 
be properly fabricated by experienced 
craftsmen to assure longer life, Engi- 
neers of some of the largest Industries 


in the country have selected us be- 
cause of our ability to construct com 
plicated equipment. 


We welcome your inquiry on Any STEEL 
PLATE FABRICATION Problem..... 


VAN TONGEREN 
DUST COLLECTOR UNIT 


TANKS... HOPPERS... BINS... CHUTES 
STACKS . . CONTRACTORS’ BUCKETS. 
PLATFORMS +. STAIRWAYS... HAND RAIL- 


INGS . .. in fact, PLATE OR LIGHT STRUC- 
TURAL STEEL of any character and construction. 
NO JOB TOO LARGE or too small! Write for de 
scriptive folder. 


NAZARETH STEEL 


NAZARETH PA 


“STEEL PLATE. CONSTR TION. “ENGINEERING. 
7 _LIGHT “STRUCTURAL STECL. “SCREW CONVEYORS 
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Time-Tested EQUIPMENT 
FOR THE 
BIG JOBS 
AHEAD 


The resources, ingenuity and plain hard work which indus- 
try contributed toward winning the war are being directed 
speedily into channels of peace. Emerging over night into 
the longed for “Post-War era”, America was confronted with 


seems oe fresh problems to be solved, new issues to be faced. 
LINE 


After every war there are big jobs to be done. Today, as in every emergency 
during our 88 years of existence, Wood's stand ready with a dependable line 
of power transmission equipment, designed and manufactured to insure 
efficient, trouble-free operation. 


Bringing inherent quality and top performance to the big jobs ahead, Wood's 
tie-tested products represent the better buy in the field. For nearly nine 
decades Wood's have specialized in the design, manufacture and applica- 
tion of equipment to transmit power from its source to the driven machinery 
with minimum loss. From pulleys to V-Belt drives, Wood's products are 
characterized by economy and long service life. : 


For expansion or to provide units for much needed re- 
placements—not always available during the war— 
it will pay you to investigate Wood's equipment. Engi- 
neering consultation always available: send for cata- 
log which illustrates the entire line . . . no obligation. 


EVERYTHING IN TRANSMISSION 
Pulleys — Clutches — Hangers — Pillow Blocks 
Couplers — Bearings — V-Belt Sheaves 


and Complete Drives 


NG. 1. B. WOOD’S SONS COMPANY, CHAMBERSBURG, PENNA. 


BRANCHES: BOSTON, MASS. NEWARK, WN. J. "PITTSBURGH, PA. CLEVELAND, DETROIT, MICH. HOUSTON, TEXAS 
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Welding pipe or tube joints is a problem 


og TAPERED LEGS 
lin W E D G E Split SiG S F There’s a big improvement in the action of 


; boilers equipped with tapered water legs de- 
is the RIGHT answer veloped by Brownell many years ago. These 
The problem in welding pipe or tube joints is to get legs are used in Brownell firebox boilers— 
STRONG joints that will not leak or break. Welding single, double, and triple pass. 

Engineers have found that the answer to this problem 
is WEDGE Chill Rings with the patented SPLIT Feature. 


The taper in the water legs gives room for 


The reason is that WEDGE Chill Rings REINFORCE the the volume increase of water as it expands 
joints making them the strongest part of the line. They and rises. This provides much faster circula- 
assure 100% PENETRATION of the entire circumference tion and facilitates heat transfer; also pre- 
of the pipe. They also save time and labor—it will pay vents fluctuating water line by eliminating the 
to investigate. surging which would otherwise be caused by 


locked-up vapor in the legs. 
ai na In Brownell boilers you get the benefit of 


° Brownell’s 90 years of boiler-making experi- 
100 y 4 ence and engineering. Ask for literature and 
penetration 


name of nearest agent. 


— 
50% 
Oo THE 
penetration \ BROWNELL 
Write for circular and prices 306 N. FINDLAY ST., 
WEDGE PROTECTORS, INC. 
9524 Richmond Ave. Cleveland 5, Ohio | 


a CHILL | Sectional View of Brownell Standard 
RINGS S VE MONEY = Boiler Showing Tapered Water Legs 


Special 


Ideal Navy Tube Expanders are used to 
roll and flare cubes in Marine Boilers, 
Condensers, Preheaters and similar 
units. All Ideal Tube Expanders 
are carefully heat treated for effi- 
cient and economical operation. 


IDEAL TUBE 
EXPANDERS 
CUT COST 


The Army and Navy are 
constantly being served 
with our high quality 
Ideal Tube Expanders. 


In our 52 years of specializing in the 
manufacture of Ideal Tube Expand- 
ers, we have developed a complete 
line fully illustrated in IDEAL 
CATALOG No. 57. 


THE 
GUSTAV MARK | 
| 


TRADE 
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STOP DISCARDING USED OIL. RESTORE IT AND RE-USE IT. 


QUESTION: Can This Be Done Successfully —and 
Economically ? 


ANSWER: Yes! Dirty or contaminated oil can be so 
thoroughly restored that you can use it in just the same 
place and manner as you used the new oil. And restora- 
tion costs only a few cents. 


QUESTION: What Kinds of Oil Can Be Restored? 


ANSWER: Practically any kind. You can restore used 
Diesel and gasoline engine oils; other types of lubri- 
cating oils; hydraulic oils; cutting oils; and trans- 
former oils—and can use them over and over again. 


QUESTION: What Steps Are Necessary 
to Restore Used Oil? 


ANSWERS For fully satisfactory restoration, 
non-lubricating volatiles should be removed 
by slow heating, and solids and asphaltic 
materials by contact with earth and filtra- 
tion. Acidity should be reduced to new oil 
values. 


THE YOUNGSTOWN MILLER COMPANY 
A Subsidiary of Walter Kidde & Company, Inc. 
1119 Kidde Avenue, Belleville 9, New Jersey 


QUESTION: Isn’t This a Complicated Process? 


ANSWER: No! The entire restoration is carried out in a 
single unit—the YM Oil Refiner. No presettling or 
pretreatment of the oil is needed; no special skill is 


needed to operate; only low-cost, readily available 
materials are required. 


QUESTION: How Can I Get More Information on 
the YM Method of Restoring Oil? 


ANSWER: Just mail the coupon below for preliminary 
information. Or write us about your oil restoration 
requirements—we'll be glad to discuss them with you. 


The Youngstown Miller Company 


1119 Kidde Avenve 
Belleville 9, New Jersey 


Gentlemen: 
Please se 
Oil Refiner—o" 


me further information about the YM 
d names of users in this locality. 
Name 
Position 
Company - 
Street 
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WHERE 
TO BUY 


Featuring additional 
products 
and specialties for 
power plants 


PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


DESIGN 
PLANS 


EXAMINATIONS 
SURVEYS @ REPORTS 


PATENTS 
TRADE MARKS 


Removal of scale 
from boiler tubes always saves 
coal. Use a VIBRATAP TUBE 
CLEANER for a thorough re- 
moval of incrustation. Write for 
Bulletin V-20. 


BRUNT EQUIPMENT CO. 


60 S. DIVISION ST. * BUFFALO, N. Y. 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 


Water Conditioning Problems 


Surveys... Plant Studies... 
400 Madison Ave. 


. Analyses 
New York, N. Y. 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn 
CHICAGO, ILLINOIS 


H. E. CORL 


CONSULTING ENGINEER 
Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution — 
Plants Surveys Appraisals 


1505 Race Street 


J. E. SIRRINE & COMPANY 


Power Plants Consultation 
Design Engineers Reports 
Water Steam Utilization Plans 
Greenville South Carolina 


End Pump Troubles! 
IMPROVED 
HILL PUMP VALVES 


@ The valve with the re- 
neweble feature restores 
old pumps to original effi- 
ciency. Constant contact 
is maintained over the full 
bearing surface no matter 
in what position the valve 
rotates because of the ex- 
clusive HILL design. 
cient, durable, economi- 
cal, accurate. Send today 
for bulletin that tells how to get better pump 
performance, 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO 47, ILL. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


NIAGARA ST., BUFFALO, 


For Industrial Processes, Heating and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins. 


Offices in 47 Cities 
2771 Greenview Ave., Chicago, Mm. 


THE ORIGINAL 
Tripp Metallic Packing 


TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


E. R. GARLOCK & 
ASSOCIATE ENGINEERS 


Industrial Mechanical @ 

Electrical Maintenance Bngineers 
Complete plant and power maintenance, rehabili- 
tation, installation, construction, inspections, per- 
formance and efficiency supervision.—Emergency 
repairs. High pressure power units a specialty. 
624 Ecton Road Akron 3, Ohio 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - 


Central State Bank Bldg., Muscatine, Ia. 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Censtruction 
Rehabilitation and Meintenance 
Steam — Diesel — Hydro 
Reports—Examination—Labora’ 
Industrials and Utilities 
61 Broadway 


National Press Bldg. 
New York Washington, D. C. 


JOHN A. STEVENS Inc. 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


STONE & WEBSTER 
ENGINEERING CORPORATION 
Design and Construction 
Reports xaminations 
Consulting Engineering 


BOSTON NEW YORK CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ L08 ANGELES 


Appralsals 


LUKE L. NAKASHIAN 


Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building, Boston 16, Mass. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design * Construction * Reports « Appraisals 


80 Broad Street, New York 4 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEER 
Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St., Chicago (4), Ill. 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, M4. 


Make it your habit 


to check, each issue, the announce- 
ments anpearing in this 


WHERE TO BUY SECTION 


They supplement other advertising In 
POWER of products and services essen- 
tial to modern power plant operation. 


SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 


— 
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How to 


select - operate - maintain 
the right controller for 
your electric motor power 


Here is your controller guide for selecting and using the con- 
trol apparatus that will best harness your electric motor power 
to your load requirements. This book takes the guess-work out 
of control purchase and presents the operator with all the facts 
on controller operation and design. Hundreds of diagrams, illus- 
trations, curve charts and tables, together with a simple, direct 
text, instruct operating men, engineers, purchasers of control on 
each detail of proper selection, operation and maintenance. 


Just Published! 


Controllers 
for 


Electric 
Motors 


By HENRY DUVALL JAMES 
Consulting Engineer, Pittsburgh, Pa. 
and LEWIS EDWIN MARKLE 
Design Engineer 


324 pages, 62 x 934, 276 figures, 6 tables, $3.50 


This book brings you up to date on the latest control apparatus—new 
uses of the electron tube, magnetic contactors, time-limit method of 
acceleration, development of plugging control, and of the Regulex, 
Ampledyne and Rotorol, and new types of time-delay overload relays. 
Here is analysis of popular com- 
mercial types, and most successful 
methods of accelerating motors, 
speed control, mechanical and dy- 
namic braking, regeneration, and 
voltage control for d-c motors, 
with special sections on protective 
devices, national codes, installation 
and maintenance, and future con- 
trol developments. 


CHAPTERS 


Function and Types of Control 

How to Read Controller Diagrams 

How to Make Controller Diagrams 

Magnetic Contactors 

Starting Characteristics of Motors with 
Different Methods of Control 

Methods of Accelerating Motors 

Methods of Speed Control 

Control for Special Applications 

Mechanical and Dynamic Braking 

Regeneration 

Voltage Control for Direct-current 
Motors 

Series-Parallel Control and the Elec- 
tropneumatic Contactor 

Adjustable-speed Alternating-current 
Motors of the Wound-rotor Type 

Types of Resistors 

Manual Controllers 


Detailed information on: 


Functions, types, advantages and 
limitations of magnetic contactors; 
Deion principle of are rupturing; 
Use of two power tubes to give 
more uniform d-c power; Time- 


Direct - curre’ - 

mE ga Magnetic - contactor limit methods of accelerating mo- 
Alternating-current Controllers tors; Motor-generator control of 
Synchronous-motor Control 


motor voltage; New types of time- 
delay overload relays; etc., etc. 


See it 10 days FREE 


Electric-tube Control 

Protective Devices 

National Codes, Installation, and 
Future Control Developments 


Maintenance 
McGRAW- 


HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330-W. 42nd St., New York 18, N. Y. 


Send me James and Markle’s Controllers for Electric Motors for 10 days 
examination on approval. In 10 days I will send $3.50, plus few cents postage, 
*r return book postpaid. (Postage paid on cash orders.) 


Name 


Address 


Position 


(Books sent on approval in the United States only.) 


Every community and all in- 
dustry should check their fire 
fighting equipment, and the 
most important item of all is 
the Fire Hose. 

Quaker, during the war, 
manufactured millions of feet 
of Quality Fire Hose. This de- 
pendable Quality Fire Hose 
is now available for all: city 
fire departments, industrial 


plants, mines and factories, 
everybody who needs fire 
hose. 

Whether you need 50 feet 
or 50,000 feet Quaker is ready 
to.serve you promptly. 

Better check your fire hose 
today. Then let Quaker sup- 
ply you with their Quality 
Fire Hose for as many feet as 
you need to give you ade- 
quate protection. 


QUAKER RUBBER CORPORATION 
Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 
Western Territory 


Quaker Pacific Rubber Company 


San Francisco . Los Angeles 
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POWER SEAL 


NORE NEW FORM 
CuTTeRs 


= 


1—PLACE 


use ron use QuickFloce for 


Factory Floors 
Drives 


Building Ramps andGads HIGH SPEED-LOW COST 


Filling Spalls, Cracks, Hole, FI Mai 
Floor Surfaces aintenance Th at’ Why 
© No Cutting Away 
Airetool CLEANERS 


® Unconditionally Guaranteed 


eeabiaiadiiaieaaaiiadiibitatiaicitey Cut Tube Cleaning Costs 


Write for detailed information and prices. 


hy 


Less Down Time! No Tube Damage! 


Balanced Rotor, Power Seal, . = 
28% more power, New Form _& 
Cutters—these are the Aire- 

tool Tube Cleaner features 

that reduce tube cleaning cost 

.. . eliminate tube damage . . . reduce down time. 


351 N. CENTRAL PARK BLVD. + CHICAGO 24, ILL. + VAN BUREN 2171 


The Balanced Rotor in Airetool’s powerful motor 
eliminated friction so that all power is directed 
against the load. The Power Seal feature stops power waste 
in the operation of the motor and produces constant torque 
at low speeds, eliminates dead centers and allows the motor 
B B d to to 50 rpm without wry up 

immediately when load is released. As the result of the 
uy onds Now features of Airetool Motors, 28% greater power is 
developed. 


The Airetool New Form Cutters eliminate the tendency 

of cutters to track and 

possible by an_ exclusive 
Support the Airetool development — the 

periphery of the cutter milled 
to divide sections of the cir- 
cumference into teeth of vari- 


ous pitch, as shown in the iithllciag 

illustration, which prevents cutter finding the same spot 
in a tube wall during each revolution. 

/ | Airetool Tube Cleaners are offered in a 
a» -| variety of sizes and styles to efficiently and 
‘i => economically meet every tube cleaning 
; o problem. Made for tubes ¥2 in. to 24 in. 


I.D.; straight or curved. 


Helpful FRE. Write for 


Bulletins Dept. P your copy 


They Finished Their Job— Airetool & Yost-Superior Factory Bldg. 
Now Let’s Finish Ours! SPRINGFIELD, OHIO 


AIRETOOL 
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SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES 


UNDISPLAYED RATE: 

(Not available for equipment advertising) 
15 cents a word, minimum charge $3.00. 
(See § on Box Numbers.) 
POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 the 
above rates. 
PROPOSALS, 75 cents a line an insertion. 


INFORMATION 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive Insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 


The advertising rate is $8.00 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates q d on request. 


AN ADVERTISING INCH Is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. P. 


NEW ADVERTISEMENTS received by November 13th will appear in the December issue, subject to limitations of space available. 


POSITIONS VACANT 


DESIGNERS, DRAFTSMEN, piping and 

equipment post-war steam-electric plants. 
Chicago location. Laramore and Douglas, 
Inc., 327 S LaSalle St., Chicago 4, Ill. 


TECHNICAL GRADUATES (especially chem- 

ical, electrical) under 30, returning from 
service have excellent opportunity for perma- 
nent place with nationwide engineering organ- 
ization. After training period, work as junior 
engineer will include traveling for consulta- 
tion among leading industrial plants. Enclose 
photo when answering. P-934, Power, 330 W. 
42nd St., New York 18, N. Y. 


WANTED: ELECTRICAL or mechanical engi- 

neer with experience in steam-generating 
plants and some knowledge of small diesel 
and ice plants, to become assistant to manager 
of production of a public utility with a 30,000 
kw. steam plant and 40.000-50,000 customers. 
Excellent opportunity and attractive salary for 
qualified man 27 to 35 interested in consulting 
and supervisory work. Write giving experi- 
ence, salary expected, etc. to P-935, Power, 
$30 W. 42nd St., New York 18, N. Y. 


DRAFTSMEN—STRUCTURAL steel, concrete, 

architectural, and piping. Good opportunity 
with large corporation, Salary $250-300. 
State full details as to experience. P-936, 
Power, 330 W. 42nd St., New York 18, N. Y. 


WANTED: WISCONSIN paper mill has open- 

ing for a graduate electrical engineer. Age 
25 to 35, with some experience in industrial 
motor and contro] applications and mainte- 
nance, electrical distribution and industrial 
electronic applications. Power plant experi- 
ence helpful. All replies confidential. State 
experience record and outline qualifications. 
ag Power, 520 N. Michigan Ave., Chicago 


WANTED 


DESIGNERS 


ARCHITECTURAL 
STRUCTURAL 
POWER PIPING 
ELECTRICAL 


5 to 10 yrs. experience required in 
Power Plant or Heavy Industrial Work 
Positions in Philadelphia 


United Engineers & Constructors Inc. 
1401 Arch St. Phila. 5, Pa. 


WANTED 


EXPERIMENTAL 
MECHANICAL ENGINEER 


We have an interesting position for you with 
fine opportunity and a good wage if you 
have an M.E. degree and familiarity with 
some or all of the following: experimental 
stress determination; strain gages; theory 
and measurement of fluid flew through pipes 
and orifices; creep testing and application to 
design of parts for high temperature service; 
strength of materials; basic metallurgy. 


Write fully and in confidence to 
The Edward Valve & Mfg. Co., Inc. 
East Chicago, Indiana 


EMPLOYMENT SERVICE 


SALARIED POSITIONS $2,500-$25,000. Re- 
conversion is creating lifetime opportunities 
now. This thoroughly organized confidential 
service of 35 years’ recognized standing and 
reputation carries on preliminary negotiations 
for supervisory, technical and executive posi- 
tiens of the calibre indicated, through a 
Procedure individualized to each client's re- 
quirements. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send only name and 
address for details. R. W. Bixby, Inc., 270 
Delward Bldg., Buffalo 2, N. Y. 


WANTED 


MECHANICAL DESIGNERS 


Experienced in power, industrial, and 
processing plants. Location, New York 


City. 
EBASCO SERVICES INC. 


2 Rector St. N.Y.C. 6 


Opportunities 
in Research 


Unusual opportunities in the postwar 
Period will be available at Battelle Me- 
morial Institute for qualified research men 
now in the services or engaged in war 
research. 


This endowed industrial and scientific 
research institution will add a selected 
b f competent scientists to its staff 
just as rapidly as they are relieved of 
their war responsibilities. The men chosen 
will be given every opportunity to develop 
in their professional fields and to apply 
their scientific knowledge to the solution 
of industrial problems. 


Such men will find modern scientific 
tools available for their use in the well- 
equipped Battelle laboratories, and they 
will be aided by a comprehensive program 
of fundamental research designed to ex- 
pand their knowledge and their ability. 
Battelle operates in an unusual atmosphere 
which has a strong appeal to the profes- 
sional research man. Opportunities for 
further education, techn'cal growth, and 
administrative responsibility exist. 


Experienced research men in the fields 
of chemistry, chemical engineering, elec- 
trochemistry, physics, metallurgy, fuels, 
light metals, plast'cs, ceramics, mechan- 
ical engineering, design and product en- 
gineering, electrical engineering, appli 
mechanics, mining, raw materials, and al- 
lied technical professions will be con- 
sidered, 


Whatever your postwar plans may be, 
inquire now about these opportunities at 
Battelle. Write to: 


Battelle Memorial Institute 
COLUMBUS 1, OHIO 


POSITIONS WANTED 


ELECTRICAL MAINTENANCE Supervisor: 

how employed; excellent references. Twenty 
years experience in heavy and medium indus- 
tty. Handle cost control, organization, person- 
nel and industrial relations problems as well 
as the electrical. Familiar with all phases of 
the work including motor rebuilding. _Loca- 
tion immaterial. PW-916, Power, 330 W. 42nd 
St. New York 18, N. Y. 


CENTRIFUGAL PUMP Engineer desires East- 

ern location with progressive manufacturer 
who wants high performance lines of highly 
standardized and competitive centrifugal 
pumps in types from small close-coupled to 
single and multi-stage split casing pumps, or 
for mines. Nearly 30 years experience in this 
feld exclusively and divisional Chief Engineer 
for the past 5 years. PW-938, Power, 330 W. 
42nd St., New York 18, N. Y. 


(Continued on page 336) 


WANTED 


CHIEF ENGINEER 


To take complete charge of our 
Municipal Light & Power Plant, super- 
vising the operation and maintenance 
of high pressure boilers, turbine diesel 
and auxiliary equipment. New Diesel 
to be installed. Young man with both 
technical and practical background pre- 
ferred. Excellent opportunity for 
growth in responsibilities. Give com- 
plete information in letter of applica- 
tion. Present Engineer retiring. 


Miller City Miller, South Dakota 


POWER ENGINEERS 


Engineers tor field service starting up 
new boilers and auxiliary equipment for 
large manufacturer. Must be technical 
graduate or have good background of 
operating experience with pulverized 
fuel. Salary to start $200. to $400. per 
month depending upon qualifications. 


PLaza 9-6218 in New York City or 
P-925, Power 
330 West 42nd St., New York 18, N. Y. 


WANTED 
Graduate Mechanical Engineer 


With experience geecsine Studies, Reports 
and Design of Steam Power Plants, by 
established Engineering Firm. 


P-932, Power 
330 West 42nd St., New York 18, N. Y. 


POSITIONS VACANT 


Mechanic with N. Y. City Stationary Engineer 
License and some Machine shop experience for 
Mechanical Engineering Laboratory of at 
College in New York City. Annual Salary $212 
for 38 hour week with one month vacation. Supple- 
mental pay for evening work. Write stating experi- 


ence. 
P-933, Power 
330 West 42nd St., New York 18, N. Y. 


(Additional Position Vacant Ad on page 336) 
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G) SEARCHLIGHT SECTION @ 


Invites Applications from Capable Engineers and Draflsmen 


To applicants who are ambitious, straight-thinking, and of sound education and training, this 
company offers positions with ample opportunity for advancement on the East Coast, Central 
West, Gulf Coast, or the West Coast. 


Positions open are for experienced designers, draftsmen and recent college graduates quali- 
fying in— 


MECHANICAL 


Industrial Plant Equipment * Process Piping * 
Power Plants * Heating Systems * Air Condition- 
ing and Ventilation * Conveying Systems * Plumb- 
ing and Sewers * Sprinkler Systems * Precision 
Machine Design. 


ELECTRICAL 
Power Wiring A.C. and D.C. * Control Wiring * 
Industrial Illumination * Power Distribution * Elec- 


tronic Applications * Radar * Controls, 


Headquarters 


16112 EUCLID AVENUE CLEVELAND — 12 — OHIO 


POSITIONS WANTED 
(Continued from preceding page) 


POWER PLANT Engineer, fifteen years expe- 

rience in construction, operation and main- 
tenance of all pressure power plant equipment. 
Service engineer with large boiler manufac- 
turer on all type boilers and related equip- 
ment, firing all types fuel. Experienced in 
electric and steam distribution in large chem- 
ical plant. Familiar with automatic control 
equipment and water treatment, heat balance 
work, testing and reports. Middle Weat pre- 
ferred. PW-939, Power, 620 N. Michigan Ave., 
Chicago 11, Ill. 


MECHANICAL ENGINEER, ten years broad 
experience in power plant and murine flelds, 
four years construction and plant operation in 


commiasioned capacity in Army, Diesel and 
high pressure steam, now available, desires 
osition referably in south or southwest. 


hat ga ower, 620 N. Michigan Ave., Chicago 


POWER ENGINEER, now employed, excellent 

references, extensive executive power plant 
operating experience, good record in handling 
Personnel, experienced in heat balances and 
effecting economics, desires position preferably 
in industrial plant. PW-941, Power, 620 N. 
Michigan Ave., Chicago 11, LIL. 


PLANT ENGINEER or assistant to superin- 

tendent: Plant operation, production meth- 
ods and equipment, plant layout, Power 
operation and maintenance. Unlimited license 
for State of New Jersey. PW-942, Power, 330 
W. 42nd. St., New York 18, N. Y. 


DIESEL POWER Plant preferred. Six years 
experienced with operation and maintenance 
of high speed marine diesel engines ranging 
from 1500 to 2000 H.P. Have knowledge of 
auxiliary machinery. Factory training with 
Fairbanks and Morse opposed piston engines, 
also Woodward governors. Recently dis- 
charged from U. 8. Submarine Force as Chief 
Motor Machinist. Age 30 yrs. H. Echols, 506 
Union St., Monticello, Ark. 


POWER ENGINEER: 25 years exp. plant 

maint. & oper. heat balance, fuel economics, 
LC.S.M.E. PW-944, Power, 330 W. 42nd St., 
New York 18, N. Y. ‘ 


NINETEEN YEARS design, construction, main- 
tenance, and operation—power plants, refrigera- 
tion, central heating. air conditioning, Electrical 
raduate, formerly with electric utility. now naval 
engineering) officer, qualified for i diate dis- 
charge. Desire new ¢ either 
with consulting firm, or supervising all phases engi- 
neering for firm with number of plants, 


PW-926, Power 
68 Post St., San Francisco 6, Calif. 
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POSITIONS WANTED 


NATIONAL BOARD Certificate in several 

states, excellent mechanical engineering 
background, expert safety engineer on espe- 
cially larBe jobs. Desires position as Super- 
visory Engineer in Texas. PW-943, Power, 
520 N. Michigan Ave., Chicago 11, IIL 


SELLING 


OPPORTUNITIES 
OFFERED—WANTED 


ot Agencies—Sales Executives 
Salesmen—Additional Lines 


OFFERED 


WANTED 


SALES ENGINEERS! 


Or organization familiar with boiler 
operation and having wide acquaint- 
ance with the industrial, railroad and 
marine trade. Our product is consum- 
able therefore offers a large potential 
repeat business. Its efficacy has been 
proven through years of continuous use 
by industrial plants, railroads and 
marine trade. 
SW-902, Power 
520 N. Michigan Ave., Chicago 11, Ill. 


JUNIOR ENGINEER salesman for home office. 

Splendid opportunity for young man with 
some experience in making applications and 
selling certrifugal pumps. Write fully giving 
qualifications and personal history. Confi- 
dential. Dean Hill Pump Co., 4000 E. 16th St., 
Indianapolis 7, Ind. 


BRANCH OFFICE Sales Manager for New 

York, also Chicago. Offices established many 
years with Active Accounts. Salary or com- 
mission. Excellent opportunity for permanent 
connection to man having sold centrifugal 
pumps in either of these localities. Write 
fully your qualifications. Replies strictly con- 
fidential. Dean Hill Pump Co., 4000 E. 16th 
St.. Indianapolis 7, Indiana. 


WANTED 


GRADUATE ELECTRICAL—Mechanical engi- 

neer desires represent two additional com- 
panies southwest area. Refinery, industrial, 
or electrical equipment. Twenty years suc- 
cessful sales experience, three years operation. 
Recently resigned as district sales manager 
nationally known company. Acme Engineers, 
Box 5155, Houston 12, Texas. 


WELL ESTABLISHED Pacific Coast organiza- 
tion with three offices and warehouses is 
interested in additional specialties for all or 


part of territory. Complete coverage on 
marine, industrial, contracting and jobbing 
trade. RA-945, Power, 68 Post Street, San 


Francisco 4, Cal. 


MANUFACTURERS’ AGENT (@raduate engi- 

neer) calling on the industrial trade in 
southern territory, wants to represent manu- 
facturers of high grade reputable products, 
Reply to RA-946, Power, 520 N. Michigan Ave., 
Chicago 11, Ill. 


ANYTING within reason that is wanted in 
the field served by Power can be quickly 
located through bringing it to the attention of 
thousands of men whose interest is assured be- 
cause this is the business paper they read. 


SALES AGENCIES 


Available 
Manufacturer of outstanding 


Combustion control 


instruments 


Now shaping up in sales organization. 
Our instruments have many proven 
superior features to any on the market. Ex- 
cellent opportunity for capable agents to 
build a substantial business. 


RW-930, Power 
330 West 42nd St., New York 18, N. Y. 


HELP WANTED 


INDUSTRIAL SALESMAN 


Excellent territory for high grade new 
modern mechanical packing and gasket 
line. Exceptional opportunity for right 
party. 


SW-931, Power 
620 North Michigan Ave., Chicago 11, Ill. 


REPRESENTATIVE AVAILABLE 


Would you like to be represented in the Philadelphis 
territory by a sales engineer, who has been estab- 
lished in that field for 15 years? Full details re- 
Quested on your present volume in Philadelphis 
distr 


RA-924, Power 
330 W. 42nd St., New York 18, N. Y. 
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Why Users like Hemphill Quality Equipment 


“Hemphill real Engineering advice 


was invaluable in our plant /” 


- what our Electrical Engineers are here for—to help 
you unravel knotty problems of what to buy and how to 
use it best, in considering Used or Rebuilt Equipment. 
Customers often find it well worthwhile to consult Hemphill 
Engineers as to “the best way to do the job,” of selecting 
and utilizing equipment, no matter how small, or how big 


and complex. 


he Hemp Hi QUALITY 


GUARANTEES ENGINEERED RECONDITIONING 


MOTORS—3 PHASE 60 CYCLE 


1—500 HP, 900 RUM, Lincoln, 440 volt, slip ring. 


1—400 HP, 1200 RUM, 220 volt, Westinghouse squirrel 
cage. 


1—350 HP, 300 RI'M, 440 volt, General Electric slip 
ring. 


1—225 H.P. 1800 RPM, E. slip-ring. 


2—225 HP. 1200 RPM, 220 volt, General Electric, 
a@iirrel cage. 


1—200 HP, 600 RPM, 2200 volt, G.E., sl. ra. 


1—150 HP, 1800 RPM, 440 volt, General Electric squir- 
rel cage. 


1—150 HP, 400 RPM, 440 volt, General Electric squirrel 
cage. 


1—125 HP, 1800 RPM, 2200 volt, Continental, squirrel 
cage, 

$—100 HP, 7220 RPM, 440 volt, G.E., sl. rg. 

1—100 H.P. 900 RPM. G.E. squirrel cage. 

1—100 HP, 600 RPM, 440 volt, G.E., sl. rg. 

2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

1l— 90 HP, RPM, 550 voit, CR. Whir., sq. cg. 

l— 75 HP, 720 RIM, 440 volt, Westghse., slip ring. 

l— 50 HP, 900 RPM, 440 volt, G.E., sl. rg. 

l— 50 HP, 900 RIM, 440 volt, G.E., sq. cg. 


MOTORS—D. C. 230 VOLTS 


1450 HP, G.E., 440 RPM, Type MPL Form 1-F. 
1—250 HP, 760 RPM, Electro Dynamic, 

2—200 HP, 425 RPM, G.E, 

HP, 1170 RPM, G.E. 

1—100 HP, 625 RPM, G.E. 

l— 80 HP, Crocker-Wheeler, 600 RPM, Trpe CMC. 


I~ 75 HP, G.E., 575 BPM, Type C, Sprague: with 
spare armature. 


MOTORS—D.C. 230 VOLTS (Con't.) 


1— 50 HP, 700 RPM. Crocker-Wheeler. 

1—30 HI’, 750 RPM, G.E., Type RC, 

1—30 HP, G.E., 750 4PM, Type RC-14, Form A, 

1—30 HP’, G.E., 1100 RPM, Type RC-31b, Form A-21. 
1—45 UP, G_E., 650 KYM, Type RC-15. 

1—30 ITIP, G_E., 625 RIM, Type 

1—25 HP, Wesighse., 600 RIM, Tyoe SK, 

2—25 HI’, G.E., 775 RPM, Type Re-13, 

1—20 HP, G.E., 800 RPM, Type RC-13, Form A, 

1—15 HP, G.E., 800 RPM, Type RC-11, 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 TIP, 470/940 RUM, General Electric, 
1—60 HP, 500/1000 Diehl. 

1—30 HP, 225/900 RPM, Crocker- Wheeler, 
1—30 HP, 400/1200 RUM, General Electric, 
Westinghouse, 650/2200 KI’M, Type SK- 
2—25 HP, 300/900 RPM, Electro Dynamic, 
1—15 HP, 300/1200 RM, G.E, 

1—18/18 HP, 350/1200 RUM, Electro Dynamic. 
3—11% HP, 5090/1500 RUM, Westinghouse, 

1— 5 HP, 6900/1200 General Electric, 

1— 5 HP, 4509/1800 Crocker-Wheeler, 

1— 5 HP, 4090/1600 RPM, Diehl, 

1— 5 HP, 225/900 I’M, Electro Dynamic, 


MOTOR GENERATOR SETS 


1—150 KW, 250 volt, Westinghouse, slip-ring. 

1—150 KW, 125 volt, Westinghouse, squirrel -cage, 

1— 75 KW, 125 volt, General Electric, squirrel cage. 

1— 20 KW, 600 volt General Electric, squirrel cage in- 
duction motor. 

1—50/60 Ampere—7% volt Hobart. 
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and Equipment 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Turbine only. 
1—375 KVA, Westehee., non-condensing. 

1—300 KW 125/250 General Electric non-condensing, 
KW, 3 bh... 60 220 6. con. 

1—200 KW, G_E., 3 60 ev., 220 6. cond, 

1— 30 KW, 135 wit, Allis Chalmers non-ovndenser. 


ALTERNATORS 


1—625 KVA, 3600 RPM, 600 volt, G.E. 

1—250 KVA, 720 RUM, 2300 volt, GE, 

1—200 KVA, 900 2300 volt, 

1—150 KVA, 900 2300 solt, GE. 
1—62% KVA, 3600 RIM, 220 volt, Allis-Chal. 


TRANSFORMERS 


2—400 KVA, G.F., 4156-250/420 vy, Sentt taps, 
3—300 KVA, Vittsburgh, 72007440 solta, 

3—150 KVA, G.E., 34000/2200/4000 Y, 

38—150 K.V A. G. E. 2200/220/449, 

2—190 KVA, General Electric, 2209/220/440 volt. 
3—100 KVA, Westinghouse, 11,440/250 volts, 
3—100 KVA, Westinghouse, 13200/250 volts, 

38— 75 KVA, G.E., 13.400-750/440 soles, 

1— 75 KVA. G E., 3 phase, 4156Y—120/208Y, 
2— 50 KVA, Vheh., 7560/15000 volta-110/220 volts. 
2— 15 KVA. G.E., 2300. 115/220 volts, 

2—100 KVA, G.E., 2400/240/450, 


GASOLINE DRIVEN D.C. GENERATOR 


SETS 
2—25 KW, 125 volt. 
1—30 KW, 125 volt. 
1—120 KW, A.C. 240 volt, 3 phase, 


for 
J~-L HEMPHILL & co. 


Electrical Engineering 


OFFICE AND WAREHOUSE: 
1601 53rd STREET 
\_ PHONE NEW YORK—LONGACRE 5-3227 


NORTH BERGEN, N. J. 


PHONE NEW JERSEY — UNION 3-2600 
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BERGER 


Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 


TRANSFORMERS 
1—200 KVA GE, type H.K. 2300/115/230 volts, 1 PH. 60 cy. 3 ph. 25 cy. Motors 
2—200 aay GE, type H Form VD 4800/2400/480 volts, 1 PH. H.P, Make Type Specd ' Volts 

25 350 Gen. Elec. Sl. pe. 3 Brg I 375 400 
3200 KVA, Gen. Elec. type A form L 2400/240/480 Volts 8. 500 440 

1—100 KVA GE, type H Form KDD 11000/2600 volt, 1 PH. 100 Wagner Rotor 
y. 70 =©Gen. Elec. 

2—75 KVA West. type 1 ph. 25 ey. 60000 volts Prim— va. end Reter ATE 

6900/2300 volts secon 3 ph. 60 cy. A. C. Motors 

OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE Make T 
ALTERNATORS 250° West’ Slip R, cw* "isco 440 
240 KW, 8 PF Electric Machinery, 4600 volts, 60 cycle, 3 200 Gen. Flee. sy _ —— Atl” bis 4000/2200 

phase, 450 R.P.M. with direct connected exciter. 130 Gen: Elec: Sya-Stator and Rotor ATI 400 “2300 
200 KW. Westg. Unity Power Factor, 3 PH, 60 cye, 220/440 25 Gen. Elec. Sq. Cg. I. K. Vert. 720 220 

900 K.P.M, with direct connected exciter. | 
150 KVA Gen. Elec. Type ATB form D. 60, 3 ph., 220/440 230 Volt D. C. Motors 

600 with Rev. Field and built in Exc.” H.P. Make Type ioe 
MOTOR GENERATOR SETS 75° Crocker Wh. 
Western Elec. 1000 Amps—40 volts direct con. to either F om 625 

“AC or DC 580 RPM Motor. 40 = Fair. Morse Ball BRG. Vert. "Camp. 1740 
IND. FREQUENCY CHANGER SET 125 Volt D. C. Motors 
30 KVA Gen. Elec. type 1.T.T. 220/440 Volts 3 PH.-60 cy. I. Make T 

to 240 Volts 120 cy. 3 PH. 60 Allis Chalmers FBI3LComp. V. B. Pipe Vent. Sots 

550 Volt D. C. 

| SYN. FREQUENCY CHANGER SET 

Motor 850 HP—2300 Volts—2Scy—3 PH. 750 Speed 35 J West. Sk 190 Shunt Int. Sesto 
| GEN 750 KVA 2300 Volts 622 Cy. 3 PH. 750 Speed D. C. GENERATO u 

with Belted Exciter and Control. : RS 


150 KW Western Elec. 3 brg. 3 wire, 115 230 v. . 
50 KW—Northern—Comp. 110 V.—700 R.P.M. eo 


ALL SIZES VOLTAGES AND CYCLES 


OVER 10,000 
STOCK ITEMS 


CANADA 


THE FRED W. 
KIEMLE CO. BERGER BROTHERS 
33 N. SUPERIOR ST. ELECTRIC MOTORS, Inc. 


TOLEDO 4 OHIO 398 STATE ST. 
ROCHESTER 4 
NEW Yoow 


FOR IMMEDIATE 
DELIVERY 


The Mork of 
Oependobslity 


TRANSFORMERS 3 ph. 60 cy. A. C. Motors 
s—s00 KVA, GE, type H, form VDJ 46000/23000 to 2300 1 HP. Make 
phase cycle. ’ 500 Electric Mach. or. Stator and Rotor 257 440 
1—350 KVA, G.E. type H-K D.D. 2300/460—1 PH, 60 Cy. 200 Wsghse. sl. Rg. CW 600 220/440 
3— 50 KVA Pittsburgh 60 cycle, 1 Ph. 440/110/220 Volts. = on tM 1408 440 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 100 Allis. Ch. 8.R. A. 600 440 
ALTERNATORS 
3 ph. 25 cy. Motors 


10 K.W. Gen, Elec. 1 Ph. 60 Cy. 2200 Volts—1800 R.P.M. 


A h. 8. 
WEST. D.C.—VARIABLE SPEED 75 Gen. Elce. Var 440 
uto- . M. 17B 
10—10 H.P. Type S.K. 230 V. 500/1500 ie. 1. M. 160 $49 


matic Dynamic Braking Starters and Field Rheos. 


230 Volt D. C. Motors 


SYNCHRONOUS—CONVERTER 
300 KW Gen. Elect. Synchronous Converter, 6 Phase, H.P. Make Type Speed 
type HCC form J, 25 cycle 750 speed with trans- 180 |. Si IS0L Comp. Wd. Int. 1150 
formers for 2300 volts to 230 volts D.C. 60 Gen. oy Rae Co Co np, inter. 1758 


Rebuilt and Sold with a Standard New Guarantee 


Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 
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You've heard about BELYEA RE-NU-BILT 


Here’s view the shop 
that backs our reputation 


in our small motor department. 


The rebuilding tolerances of all RE-NU-BILT equipment 
are in accordance with the adopted “Rebuilding Stand- 
ards of NISA.” (Copy of Standards furnished on request.) 
The Belyea one year guarantee is backed by our 37-year 


reputation for reliability. 


The facilities and layout of our plant are designed for 
THOROUGHNESS in rebuilding electrical power equip- 
ment in all sizes, from the largest and heaviest to those 


Heres what BELYEA offers today—only partial Stock Listing 


MOTOR GENERATOR SETS 
3 Phase 60 Cycle 
1-1500 KW G.E, 250/275 V. D.C. to 2100 H.P., 


H. P.—230 D.C, Mot 
“— KW Whee 275 V. ‘D.C. to 450 H.P. 4000/6600 


with excite 
KVA Whse,, 440 V. A.C. Gen. DC to 804 
—115 V. DC Motor. 
nc 40 KW Whve., 125 V. DC Gen. DC to 360 HP 


1-200 KW G.F., 575 V. D.C. to 300 H.P., 2300 I 

1-150 KW Whse., 600 V. D.C. to 200 H.P., 2300 V. 

1-150 KW Whse. 250 V. D.C. to 200 H.P., 2300 V. Ind. 

1-150 KW Whse. 3 unit (2) 75 KW 125 V. gens. D.C. 
to 200 H.P., 2300 V. Ind 

- KW G.E., 135 V_ D.C. to 120 H.P., sq. cg., 2300/ 


1-50 KW GE F., CD 125 V. D.C. to 75 H.P. sa. cg., 
93 4000 

Ch. Balancing Set 125/250 V. 

1-45 KW Whse. 250 V. D.C. to 75 H.P. 440 V. 
Sq. Cg. 
TRANSFORMERS—POWER 

AND DISTRIBUTION 
6 CYCLE (Unless Otherwise Noted) 


Qu. KVA Make Ph. Type Voltages 
3 1667 Pitts. 1 oOISsCc 13200x2300 
11050 GE. 3 WCTH 11000x445/222 
626 G.E. 1 HJ 2300x445 
1 450 G.E. 3 HTDD 6600x240 
4 600 Pitts 1 OISsc 13200x2300 
1 333 Pitta. 1 2400x220 
2 333 Whee. 1 2300/460 
1 300 Pitts. 3 4150x208 /120 
$200 GE. 1 27600x115/460 
1200 GE. 1 HKDD 13800x220/440 
1 200 Whse. 1 8K 6600x220 ‘440 
$1 200 G.E. 1 HJ 2300x408/204 
| 200 G.E. 2-3 Auto 2500x2500 
1 200 G.E. 1H . 2300x115x230 
1 150 Maloney 1 C 2300 ‘220/440 
1 125 Maloney 1 C 2300x220/440 
$ 100 G.E. 1 HIDD 13200x445/226 
100 Whee. 1 13200x250 
1 100 Whse. 1 OISC 11430x250 
2100 G.E. 1A 2200x120/240 


SUCCESSFUL 
OPERATION 
GUARANTEED 
without Question 
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A.C. MOTORS 
3 Phase 60 Cycle 


SLIP RING 
Qu. HP Make Volts RPM Desc. 
100 G.E. 440 575 IM 
100 G.E. 550 685 MTC-5552 
190 G.E. 550 720 IM 
100 G.E. 2260 1750 IM 
3100 G.E. 220 1750 IM 
150 Whse. 440 435 CI-954A 
150 Whase. 440 495 OW-956 
200 G.E. 2200 600 IM 
200 GE. 2200,/550 1750 IE-13B 
200 G.F. 440 4 IM (3 Brg.) 
250 G.E. 4000 257 MT-424 
300 Cr. Wh. 440 440 9 
350 G.E. 4000/2200 253 MT-442Y 
400 Cr. Wh. 440 590 SR-29Q 
400 G.E. 2200 252 IP 
400 A.-C. 2300 5 ANY 
450 Whee. 2200 875 CW 
500 Al. Ch. 2200 5 ANY-36 
600 Whee. 440 400 CW 
GE. 2300 600 MT-422-3 Brg. 
600 Cr. Wh. 2200 507 131-AQ 
A.-C. 400 885 
1200 C.W. 2300 237 801Q 
G.E. 6600 253 MT 


SQUIRREL CAGE 
Qu. HP Make Volts RPM Desc. 


100 G.E. 2300 450 IK-Vert. 
150 Whee. 440 CS-594A 
2 176/112 G.E 440 990/720 IK 
00 Al. Ch 2 1175 
200 G.E. 440 80 IK 
2 200 G.E. 2 1175 IK 
200 G.E. 22 90 IK 
200 G.E. 550 580 IK 
300 G.E. 440 IK 
300 Whaee. 550 cs 
400 G.E. 2200 1 IE-15B 
SYNCHRONOUS 
Qu. HP Make Volts RPM Desc. 
75 G.E. 220 600 TS 7556 
125 G.E. 2300 900 TI 
187 o* 2300 720 ATI 
600 1. Ch. 2300 720 1 
2 2100 ¢ E. 2200/4400 514 ATI 


SYNCHRONOUS CONDENSERS 


Qu. Kva. Make Volts Speed Desc. 
1 750 G.E. 220 440 900 ATI 
2 2100 G.E. 2300/4600 514 ATI 
1 3000 Al. Ch. 2 900 
1 Whse 2300/4000 900 


ROTARY CONVERTERS 
3 Phase 60 Cycle 


Qu. KW Make Speed Dc V. Trans. V 
1500 Whee. 720 
Whee. 600 600 11500 
1250 G.E. «2 2 
1000 Whse. 720 250 22000 
1000 G.E. 13200 
1000 0 1 
2 750 G.E. 1200 2 
750 " 720 250 600 2 
Whse. 1200 13200/2300 
375 G.F. 1200 250 / 
3 G.E, 1200 6f0 2300 
Al. Ch. 1200 §=250 2400 


3 Phase, 25 oom 5 Booster Type 


2 1500 .G.E. 500 ‘225/275/13200/6600 
500 50 (225 /275/13200/6600 
All units can be furnished with AC and DC controls 


SPECIAL 
—2000 amp. 3 Pole, Vv. type F- 
15D 230 V—Sol. operated OCB—1000000 Kva. 
interrupting 


D.C. MOTORS 


HP Make Type Volts Speed 
2 1250 G.E. MPC 500 
800 G.E. MPC 550 
625 G.E. MPC 600 86130 
500 G.E. MPC 230 
350 G.E. PC 230 
300 G.E. MPC 230 375/650 
250 Al. Ch. 230 625 
200 8 230 6400 
135/175 G.E. MCF 230 450/1050 
150 G.E. PC 230 250/450 
130 Cr. Wh. CMC-65H 550 1200 
125 G.E. CO-1832 230 625 
100/150 Whee. 8K-200 
100 Whaze. SK-180 220 86600 
50/100 G.E. MPC 230 225/450 


TURBO GENERATOR SETS 


1—1500 KW G.E., 240 V. D.C. geared to Curtis Mixed 

—, condensing turbine 120 and 16 lbs, Com- 
h surface condenser and accessories. . 

2000 Rwor. 240 V. D.C. geared to Curtis Mixed 
pressure condensing turbine 135 and 16 lbs. Com- 
plete with surface Condensers and accessories, 

1—500 KW Whse., 625 Kva 440 V., 3 ph., 60 oy., 
3600 RPM. with Parsons 145/175. Ibs. condensing 
are with jet condenser and accessories. 

1—75 KW Ridgeway, 250 V. D.C. with Terry 180 Ib. 
with 12 Ibs, back pressure, 2000 RPM. 


Main Office and 


43 HOWELL ST., JERSEY CITY, N.J. 
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DIESELS 


One or all Today 


330 HP General Motors (Winton) Model 
1580—4 cylinder—14x16—4 cycle—solid 
injection—360 RPM 


direct connected to 


1—282 KVA Westinghouse Generator— 
3/60/240 with exciter, switchboard and 
synchronizing equipment. 


375 HP McIntosh Seymour 5B25 solid injec- 
tion—5 cylinder—12¥%2"x18"—4 cycle— 
360 RPM 


direct connected to 
312.5 KVA Westinghouse generator— 


3/60/240—with exciter, switchboard and 
synchronizer. 


NEW IN 1938. 


150 HP National Superior type VDMB—4 
cylinder—9"x12"—4 cycle—solid injec- 
tion—514 RPM 


direct connected to 
125 KVA Westinghouse generator — 


3/60/240—with exciter, switchboard and 
synchronizer. 


This fine plant which may be inspected in operation is unusually complete, including Buffalo evapora- 
tive coolers for closed system jacket water cooling with all necessary auxiliaries. 


The above plant is just one of several attractive diesel offerings we have available at this time. 


ROBERT SCHOONMAKER 


Port Washington, Long Island, N.Y. 
Phone 1320 
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1875 KVA WESTINGHOUSE 
AUTOMATIC 
TURBINE GENERATOR 


Actual Photograph 


nl 
ae 


1875 KVA Westinghouse alternating current generator 3 phase 60 cycle, 480 volts, 3600 RPM, direct con- 
nected to 1875 KVA Westinghouse automatic extraction type condensing turbine, 175-250 Ibs. steam 
pressure, 600 degrees maximum T.T., 0-25 Ibs. extraction pressure, 3600 RPM. 

Generator equipped with air filter, exciter and switchboard. Turbine equipped with 3200 sq. ft. Wheeler 
surface condenser, pumps, air ejectors, inter-connecting piping and cooling tower. 


STEAM TURBINE GENERATOR 
3 Phase 60 Cycle 


12500 KVA Westinghouse condensing tur- 
bine generator unit, 2300 volts, 200-400 
Ibs. steam pressure, with surface con- 
denser. 


10000 KVA General Electric condensing 
turbine generator unit, 2300/4000 volts, 
200-250 lbs. steam pressure, with sur- 
face condenser. 


6250 KVA Westinghouse condensing tur- 
bine, generator unit, 2300 volts, 200-250 
Ibs. steam pressure, with jet condenser. 


4750 KVA General Electric condensing 
turbine generator unit, 2300/4000 volts, 
200-250 lbs. steam pressure, with sur- 
face condenser. 


STEAM ENGINE GENERATORS 
3 Phase 60 Cycle 


625 KVA General Electric generator, 
2300/480/240 volts direct connected to 
Skinner uniflow engine, 140-160 lbs. 
steam pressure, 5 lbs. back pressure. 

500 KVA General Electric generator, 
2300/480/240 volts direct connected to 
Nordberg uniflow engine, 150-200 lbs. 
steam pressure, 20 lbs. back pressure. 

375 KVA General Electric generator, 
2300/480/240 volts, direct connected to 
Skinner uniflow engine, 130-160 Ibs. 
steam pressure, 5 lbs. back pressure. 

250 KVA General Electric generator, 
2300/480/240 volts direct connected to 
Skinner uniflow engine, 125-150 lbs. 
steam pressure, 5 lbs. back pressure. 


ROTARY CONVERTERS 


3 Phase 60 Cycle 

2250 KW (2) Westinghouse synchronous 
rotary converter, 250/300 volts direct 
current, 450 RPM, with 3 phase 60 
cycle 13200 volt transformer and 
switching equipment. 

1000 KW Westinghouse synchronous 
rotary converter, 250 volts direct cur- 
rent, 514 RPM, with 3 phase 60 cycle 
13200 volt transformer. 

MOTOR GENERATOR SET 
3 Phase 25 Cycle 

1000 KW Westinghouse generator 250 
volts direct current, 500 RPM, direct 
connected to 1440 H.P. Westinghouse 


synchronous motor, 3 phase 25 cycle, 
2300 volts, with switching equipment. 


ber, WER © November, 1945 


Telephone: MAin 9514 


INTERNATIONAL POWER MACHINERY CO. J 


UNION COMMERCE BLDG. 


CLEVELAND 14, OHIO 
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OF POWER EQUIPMENT 


_ THE PICK 


TURBINE UNITS—60 Cy. WATER TUBE BOILERS FREQUENCY CHANGERS 
i—22500 KW General Electric Cond. i—1392 HP Spe 400-Ib., Pulverizer 2—12500 KW G. E. 60/25 cy. 300 RPM 
i—15300 KVA Westinghouse Cond. 4—1373 HP B. 230-Ib., Oil Fired 2— 3125 KVA West. 25/62'/2 cy. a _ 
i— 7500 KVA General Electric Cond. i— 880 HP B. re W. “"200-Ib., Stoker i— 1875 KVA G. E. 25/60 cy. 300 R 
i— 6250 KVA General Electric Cond. i— 612 HP Stirling 200-Ib. i— 1500 KW Wast, "25/60 cy. 300 RPM 
i— 5000 KVA General Electric Cond. i— 607 HP Wickes 250-ib., Stoker i— 1000 KVA Al. Ch. 25/6242 cy. 375 RPM 
t— 4000 KW General Electric Cond. 6— 600 HP B. & W. 200-ib., Stokers i— 750 KVA G. E. 60/25 cy. 300 RPM 
i— 3125 KVA General Electric Extrac. 2— 560 HP Erie City 460-Ib. 
i— 2500 KVA General Electric Cond. i— 484 HP Springfield 200-ib., Oil Fired TRANSFORMERS—1 Ph. 60 Cy. 
i— 1563 KVA General Electric Cond. 2— 481 HP Springfield 225-tb., Pulverizers 4— 500 KVA West. 110,000-2 } 
i— 1563 KVA Westinghouse Extrac. 2— 407 HP Wickes 160-Ib., Stokers 3— 4000 KVA West. 63.5/110- ry “KV. j 
i— 625 KVA General Electric Cond. 2— 405 HP Erie City 160-Ib., Stokers 4— 25) G.E. 63.5/110-18/33 KV | 
2— 625 KVA General Electric Non-C. 2— 312 HP Stirling 160-Ib.. Stokers 3— 2500 KVA Pitts. 66000-25400/12700 V } 
i— 125 KVA Westinghouse Non-C. — HP B. & W. 160-Ib. i— 1500 KVA Pitts. 66000-33000 V p | 
3 750 KVA Pitts. 66000-330 | 
D. C. TURBO UNITS SYNCHRONOUS MOTORS 100 KVA G.E. 86000-6900/11000 
i—300 KW General Electric, 250 V. i—1700 HP West. 60 cy. 2300 V. 300 RPM . 
1—125 KW General Electric, 125 V. t— 600 HP G. E. 60 cy. 2200 V. 600 RPM 3— 1000 KVA G.E. 44000/22000-480 V | 
i— 75 KW General Electric. 125 V. i— 500 HP Al. Ch. 60 cy. 2300 V. 450 RPM 2— 7500 KVA West. 33000-13800 V. 3 ph. 
i— 25 KW Westinghouse, 125 V. i— 375 HP G. E. 60 cy. 2300 V. 180 PM 3— 1000 KVA Al. Ch. 38500-66000- 2400 Vv. | 
2— 250 HP G. E. 60 cy. 2200 V. 225 RPM 
STEAM ENGINE UNITS—60 Cy. He GE. 60 cy. 2300 V, 240 RPM (Super) 150 KVA G.E. 22000-2300 V. 
1—1067 KVA Nordberg Uniflow — . E. 60 cy. 4000 V. 1800 RPM - ew 
2— 480 K inner Uniflow ew | 
j— 375 KVA Nordberg Uniflow INDUCTION MOTORS—60 Cy. 1—15000 KVA Al. Ch. 27880-4560 V. 3 ph. 
i— 375 KVA Skinner Unifiow 500 HP G. E. slip ring 2300 V. 120 RPM 2—10000 KVA West. 26400-4560 V. 3 p 
i— 350 KVA Ames Uniflow 1—2500 HP G. E. slip ring 6600 V. 253 RPM i— 6000 KVA West. 26400-2300 V. 3 > 
i— 325 KVA Skinner Uniflow i—1000 HP West. slip ring 2200 V. 360 RPM 4— 400 KVA Pitts. 22000/11000-2200 ata 
i— 300 KVA Hamilton 4-vaive i— 400 HP G. E. slip ring 3800 V. 1800 RPM 3— 200 KVA G.E. 22000-230/460 V. 
i— 300 KVA Skinner Uniflow i— 300 HP West. slip ring 440 V. 1200 RPM i—10000 KVA West. 13200-4560 V. 3 ph. 
i— 150 KVA Skinner Uniflow i— 150 HP G. E. slip ring 440 V. 450 RPM i— 3000 KVA Kuhinian 13800-480 V. 3 ph. 
i— 93.8 KVA Skinner Uniflow 2— 100 HP G. E. sq. cage 440 V. 720 RPM 3— 1667 KVA Pitts. 13200-2300 V. 
i— 75 HP G. E. sq. cage 440 V. 514 RPM 
D.C. STEAM ENOINE UNITS wane 
KW Ames Unifiow 250 V. MOTOR GEN. Cy. 100 KVA 6900-230/460 Vv. 
i—400 KW Ridgway 4-valve 275 V. 1—1500 KW Allis Chalmers 600 V 3— 75 KVA GE. 6900-230/460 
i—350 KW Ridgway Uniflow ~ A te i—iC00 KW General Electric ~~ Vv bc 3— 833 KVA Penn. 4800-240/120 V | 
i—300 KW Skinner Unifiow 2 i—1000 KW Westinghouse, 250 V. DC 3— 500 KVA Al. Ch. 4150-440 
i—125 KW Ridgway 4-valve 350 v. 3-wire i— 300 KW Westinghouse 3— 150 KVA G.E. 4150-220 V. 3 h. 
I= 180 KW OIL CIRCUIT BREAKERS 
estinghouse 
Ol & GAs ENGINE UNITS i— 100 KW Westinghouse 125 V. DC 2~ 600 A. 138 KV GE. FHKO339_ Outdoor | 
—62 ngton, cy. gen. 75 KW General Electric 125 V. DC elman utdoor 
cy. gen. utdoor 
\—440 HP Nordberg. 250 V. DC gen. ROTARIES—60 Cy. A. 15 KV G.E. FKOI39 Outdoor | 
3—420 HP Fair.-Morse, 2400 V. 60 cy. gen. 2—2600 KW General Electric 250 V. 2— 600 A. 15 KV G.E. FKO37 Outdoor 
i—375 HP Worthington, 240 V. 60 cy. gen. 2—1700 KW General Electric 250 V. i— 600 A. 15 KV West. 0-221 Outdoor | 
i—375 HP Mecint. Sey., 240 V. 60 cy. gen. i—1500 KW Westinghouse 250 V. 2— 400 A. 15 KV G.E. FHKOI36 Outdoor } 
i—300 HP Mecint. & Sey., 480 V. 60 cy. gen. 2—1000 KW Westinghouse 250 V. 3— 400 A. 15 KV G.E. FK132B Indoor 
'—150 HP Superior, 240 V. 60 cy. gen. i— 750 KW Westinghouse 225/275 V. 2—1200 A. 7.5 KV G.E. FK1I32B_ Indocr 
2—125 HP Winton, 240 V. 60 cy. gen. i— 500 KW General Electric 250 V. 00 A. 7.5 KV G.E. FKO227 Indoor 
2— 72 HP Int. Har., 240 V. 60 cy. gon. 2— 500 KW Westinghouse 600 V. 6—1200 A. 4.5 KV Condit D-!2 Indoor 
PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


BREW. WOLTMAN & Co... INC. 


‘New York City 7, | 


POWER PLANT EQUIPMENT 
Special Offerings 


TURBO-GENERATORS 


=o KW. G.E. 2300/4000 | 1—375 H.P. 


1—2000 KW. 600 V. Cond. 
1—1500 KW. 2300 V. Cond. 
750 KW. 2300 V. Cond. 
750 KW. 600 V. Cond. 
500 KW. 440 V. Non. C. 
500 KW, 125 V. D. C. 

375 KW. 440 V. Cond. 
200 KW. 2300 V. Cond. 
120 KW. 440 V. Non. C. 


1—500 H.P. 
2—175 H.P. 
2—480 H.P. 
1—305 H.P. 
1—70 H.P. 


ENGINE GENERATORS |* 


1—168 KW. 550 V. 
2—280 KW. 440 V. 
1—600 KW. 2300 V. 
1— 75 KW. Uniflow 240 V. 


TURBINES ONLY 


with gears 


1—210 H.P. Terry 250# 
1—100 H.P. G.E. with gears 


BOILERS 


200# Oil 
200# Oil 
2252 

185% Stoker 
Ames Ecom. 
H.R.T. 


MOTOR 


1—1250 H.P. G.E. Syn. En- 
gine Type 2300 V. 


AIR COMPRESSORS 


1—6700 C.F. 22# Turbine 
riven 


1—1600 C.F. 
riven 


1—860, C.F. 50# Diesel 
1—1247 C.F. 55# Motor 


50# Steam 


1-1000 GPM Fire 
Steam 


Steam 


Write or wire for additional data and prints. 


A. LEE ELLIS C0., U. S. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


1—1214 C.F. 100% Motor 
Driven 
1—600 C.F. 350% Steam 
Driven 
1—386 C.F. 100% Steam 
Driven 
PUMPS 


1—3000 GPM 65’ Hd Motor 
Motor 


1—750 GPM Fire Pump 


ELECTRICAL EQUIPMENT 


FOR 


INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 
MERCURY ARC RECTIFIERS 
1—1500 KW, 250 V—DC, 22000 V—AC, 3 PH. 
i—1000 KW, 250 V—DC, 4000 V—AC, 3 PH. 
2—1000 KW, 600 V—DC, 4000 V—AC, 3 PH. 
MOTOR GENERATOR SETS 


1—150 KW, 275 V—DC, 2300 V—AC, 3 PH. 
1—100 KW, 275 V—DC, 2300 V—AC, 3 PH. 


JOHN D. CRAWBUCK COMPANY 


714 Ark Way North Side Pittsburgh 12, Pa. 


A Few of Our 


MANY EXCELLENT OFFERINGS 


1400 HP 400 Ib, 160,000 'b. per hour Springfield 
Sectional, all steel Boiler. Pulverized fuel fired. 
Complete including Raymond Mill. 

1500 KW, 2 unit, turbo generator plant with 225 
Ib. boilers, Pulverizers, Bins, Pumps, Conveyors, 
Stack, etc. Complete. 

300 HP Mcintosh Seymour Diesel Generator. 

14, 25, 35 Ton Std. Gauge Gasoline Locomotives. 

15 to 40 Ton Locomotive Cranes. Some 1943, 

10 to 50 ton Capacity Steel Derricks, 

20 tu 80 ft. long Steel Sheet piling. 


Try us—When Buying or Selling. 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis 1, Mo. 
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TURBO-GENERATORS 


7500—KVA. G.E. Sur. Cond., 190/375#: 2300-v. 
6250—KVA. G.E. Sur. Cond., 200, 2300+-v. 


5000 KVA. G.E., Sur. Cond., 200/400+: 2300/ 
4000-v. 


3750—KVA. G.E. Sur. Cond., 200+, 2300-v. 
3125—KVA. G.E. Sur. Cond., 200+; 2300-v. 
2500—KVA. G.E. Sur. Cond., 200+, 2300-v. 
2000—KVA. G.E., Non-cond. 200+, 2300-v. 
1875—KVA. G.E., COND. 200+. 
1875—KVA, Elliott 300#-G, 2300-v. 


Units Noted Below Are Now In Our Stock—All Are 3 Phase, 60-Cycle, 3600-RPM 


1565—KVA. G.E. Sur. Cond. 150+, 2300 
1250—KVA, Westinghouse, 200+, 2300-v. 
1250—KVA, Allis-C. Non-cond. 150+, 840-v. 
1250—KVA. West. Sur. Cond. 200+, 2300 
1250—KVA, Allis-C. Non-cond. 150+, 480-v. 
937—KVA. Allis-C. Cond. 200+. 
937—KVA, G.E., 200+, Cond. 2300-v. 
625—KVA, G.E., 200+, 2300-v. 

375—KVA. G.E., Cond. 200+, 2300-v. 


WILMS, WEAVER & CO. 


IT 
Steam Turbine-Generator Specialists 
4045 Penobscot Building Detroit (26) Michigan 
DIESEL GENERATOR UNIT COMPRESSORS Reconditioned Motors, Genera- 
ne Stare Oe Over 150 in stock tors, Control Equipment, etc. 
Mod h ti Send for 32 page stock list. 
1/00/2400, "300 ‘RPM, Ali Accessories, Complete wate Electric Apparatus Repair Compan 
immediate Stock Delivery Rebuilt From 50 CFM to 2500 CFM 
NY AMERICAN AIR COMPRESSOR CORP. Generators and Controls 
, Pa. Phone Worth 2-0455 Dell Ave. & 48th St., North Bergen, N. J. 1410 No. 6th St., PHILA., PA. 
POWER PLANT EQUIPMENT Inc. 
GS = New York, WN. Y. 
‘pred. A.C. TURBINE UNITS SPECIAL A.C. TURBINE UNITS 
h 225 CONDENSING 625 KVA. Allis Chalmers 3 phase, 60 cycle, 
eyors, 2300 t alt tor, it » a al.-Terry. 
600 v. (bleeder) turbine, 10 to 35 ‘bs. 115 KVA. Wghse.-Studevant (New) 
3125 G.E. 480 v. (bleeder) back 
2500 Wghse. 600 v. 
1500 (2)Al. Chal. 600 v. A ENGINE SETS 
Ise0 Wghse 480 v. (bleeder) TRANSFORMERS 
E. v. 312 KVA. G.E. 3-60-480 volt; with 21x25 
COMPRESSORS 
& 150 KW. G.E.Skinner uniflow engine. MOTOR GENERATOR SETS 
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Dependable Rebuilt Electrical Equipment—1 YEAR GUARANTEE! | 
3 PH. SQUIRREL CAGE ELECTRONIC Speed A. C. GENERATORS 
MOTORS Regulated Motor Drive .Kw Make Voltage Speed 
2 200 G.E. TS synch 1200 1 150 G.E. 220/440 600 14 8} West. 8K 850 
12 150 G.E. & West. K5475 399 KW West. SK 250 Volt D.C. 1 100 West. 220/440 600 350/140 
147 West. 25 ey. Cs 715 Generator 960 RPM: 1 35 Allen 220/440 900 GE: RC 
100 G.E.440¥. PTAS56 375 750 with 1 35 Burke 220/440 720 7k GE. CVC 1525 
350 HP West. SK 250 V. D.C. 7} West. SK 
Burke v. 3600 Motor, double end shaft, speed 0 1 50 Elec.Mchy 220/440 900 7} GE. RG iis 
Al. Ch. 370 
60 Star A 17 Complete with Pilot Generator, all 7; West. 8K 9) 
50 West. ve 1 74 control and necessary 4 unit Motor D.C. MOTOR GEN. SETS 74 Al. Ch. RC 850 
50 865 Generator exciters. 3 RF 600/180 
El. Dy. 550/16 
45 WE. xr 159/900 PH. SQUIRREL CAGE 3 ph.. 60 cycle, 4150 Volts 7} West. SK 450/160 
40 Lincoln 1150 Synchronous, Factory Built. 7} Al. Ch 350/1050 
35 Wagner 850 MOTORS 1—250KW General Electric, Des om 
g 690 Qu. HP Make Type Speed 1215 Volt Direct Current, 
30 100 West. 1750 720 RPM. 110 V. D.C. Motors 
30 Diehl 360 75 G.E. 19, 1350 
30 Cr. 70 70 G-E. Synch AQI 00 Qu.HP Make Type Speed 
West. CCL 1 50 GE. 1Q 70 RG 
0 G.E. IK 514 40 Ai. Ch. 70 230 V. D.C. MOTORS is Eek long 
Triumph Qu. HP Meke vy 15 El. Dy. 615/123 
a 1. Ch. ; pe peed 10 El. Dy. 38 1100 
5 Wagner 220v. ¥-W 13 30 West. CCL 1150 
BID KM 35 West 180 60 El. Dy. 
5 GE. — 25 Burke 900 50 West. SK150 550/1100 Cr. Wh 900 
25 Diehl 13167 385 20 West. cs 1160 = 5 x 
25 West. 18 360 15 F-M 1750 40 DLO 1050 By. 
25 Wagner 440v. F.W. 20 15 GE. KQ502 1150 SE 1159 
125 G.E. 445° 840/405 15 Went. Cs4 1150 35 West. 
0 Went. C385 "3500 GE. 1Q 720 35 440/860 D.C. GENERATORS | 
0 GE Vert. 1750 i OE Ro “4130 KW Make Volts Am 
FM. 1130 METERS West. RS 1159 300 Burke2) 250 125 1200. 
0 GEV 1150 Qu. HP Make Type Speed feat. SK 1150 300 West. 250 1200 900 
F. & M. 1160 so OE £00 KS $30 250 G.E. 125 2000 
10 Al. Ch. 60 1 -E. 11008 7 
Diet 100 FA 890 GE. EDs3 1200/4600 50 250 6-200 
0 West. C3566 +4 75 West. HF 1160 R. & M. 1150 (50 125 400 
0 GE. K 90 4S uy by 150 40 El.Dy. 250 160 
Wot 65 G.E. MTC552 585 GE. 800 30 El.Dy. 600 50 
es och. 
2 ieee 50 G.E. 870 3 G.E. RC 1150 20° G.E. 125 160 
Lincola 1180 40 Wagner 1150 G.E. cD 1150 20 West. 250 80 
G.E. Vert. KT. 1150 40 FN 870 $00 15 Burke 125 120 
‘est. CCL 1150 40 West. Ww 70 West. SK 850 
War, 40 G.E. MT312 G.E. RC 9890 15 G.E. 250 60 
West. 3 1150 38 690 West. SK 600/2500 49 Al. Ch. 125 80 
aso .E. 332-870 3 Dienl 200°247 a 
GE 2200v, 690 0 GE. RE 480/1909 10 GE. = 
25 Al. Ch. ANY20G 870 0 West. SK  400/1200 7) Wet 
West. C3504 418 25 Burke MV3 870 GE. RC 850 74 G.E. 
GE. KT 3600 Howell 1370 9 cvc yoo 5 GE. 250 20 
12 15 West. CS 445 600/900 15 West cw 870 ) West. SK  600/1200 5 West = 
1200/1800 15 Cleveland MW147 870 ) EI. Dy. 450/1800 5 G.E. 600 9 


THIS IS A PARTIAL LIST ONLY! 


& COMPANY-146 Grand 
Established 1910 


J. LAND fon 
COMPLETE POWER PLANTS 


STEAM—ELECTRIC—HYDRO—DIESEL 
“Expert Orders Carefully Executed” 


St., New York 13, N.Y. 


CAnal 6-6976 


INDUSTRIAL & 


oller i—15000 K.W., G.E. Co., Turbo-Generator Condensing 
2—1060 H.P. Heine Boilers 2002 2—12500 K.W., G.E. Co., Turbo-Generator Condensing PLUMBING SUPPLY CO., INC. 
4—1000 H.P. Heine 2252 Boilers i— K.W., G.E. Co., Turbo-Generator Condensing Power Plant Valves and Engineering Spe- 
2— 750 Edye Moor 2003 Bolters 3— 4000 K.W., Co., Turbo- Generator Condensing == Steam, Gas, Air, Liquids 
2— -P. B. . Sterling Boilers 2— 2500 K.W., 0. urbo-Gererator Condensing 
4— 600 H.P. B. & W. 2002 Boilers 2— 2000 K.W., G.E. Co., Turbo-Generator Condensing Jenkins, Fairbanks, Sarco, Powell Valves 
440 Sectional 200 Olt fred | 3— 1000 arse Complete Stocks 14° to 24° 

w. tiona z w., 0. urbo- enerator Condensing 

i— 335 H.P. B. & W. Sectional 2002 2— 750 K.W., G.E. Co., Turbo-Generator Condensing 313 EAST 31st., NEW YORK CITY 
Smaller Boilers und Fire Tube Boilers also Several 500 KWs. & Smaller. And Non-Cond. Units For Hour! 


Nationwide Shipments 
'3-3406 


Call Urray Hill 3- 


50 Ton 69'-10°' Overhead Traveling Crane. 
CHARLES B. REARICK 30 CHURCH ST. 


NEW YORK SKETGN PIPE & FITTINGS 


STEAM PUMPING ENGINES 


i—Snow 8MGD C&FW cr. Com. Opp. Type Cond. r 
26x54x17x36, with waterworks type condenser. 
1—Snow 6 mgd. C&FW Cr. Com. Opp. Type ( 
20x40x14%x36 with waterworks type con. 
1—Allis-Chal. 4 med. cr. com. cond. ( 
f 


1—Worth Cr. Comp. Cr. & Fly 
Valve a 1 MGD. size 10/20x7%x18. 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. 


STEAM GENERATOR SET 


West. AC 125 KVA, 2300 V 3/60 225 RPM Exciter 
West. DC Gen. Hamilton Eng. Unifiow 
Switchbd. Stm. Press 140%. 


BIRCH MANUFACTURING COMPANY | , 


1523 Sedgwick St. Chicago 10, Ill. 


—-TRANSFORMERS-— 


3—833 KVA 13200-240/480 V. 

3—667 KVA 6900/12000Y-2300 V. 

4—500 KVA 6900/11950Y-2300 V. 

3—333 KVA 69300-480 V. 

3—200 KVA 22000/11000-230/460 V. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M ince CINCINNATI 27, OHIO 
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| QUICK SHIPMENT FROM STOCK 
a W A G N E 2 SQUIRREL CAGE MOTORS SLIP RING MOTORS 
op : 3 Phase—60 Cycles—220 or 440 Volts 3 Phase—60 Cycles—220 or 440 Volts 
200 e Qua. H.P. Mfr Speed 
350 Que. whee 350“ Whse. 2200 v 720 
400 e rtl 1e cs 1200 300 Burke EMV 225 
500 5 _Allis Ch. AN 200 300 e. H 400 
700 e v7 Whse. b.b. CS505 1800 00 Gen. Elec MT410 
525 60 Gen. Elec. KT343 1200 0 Gen. Elec. -P 
450 e u | 0 Cr. Wheeler 20R 1800 50 Gen. Elec I-M 720 
4 Whse. b.b. CS445 1800 50 Gen. Elec I-M 
150 0 Gen. Elec KF 1200 00 Gen. Elec. I-M 
950 Gen’ Flce. vertical KT 1200 75 Whse 1w 
40 Allis Ch. AN 1200 50 Gen. Elec. MT 562 
a 40 Gen. El 1-K 600 2 100 G.E. 2200 v I-M 900 
800 0 Howell 440 v SCBB 3600 00 GE. 2200 v. 1-E13 
650 A Pp Pp Allis Ch AN 1200 00 Gen: Elec. 
) Allis Ch. AN 600 75 Gen. Elec. MT537 ‘1800 
1800 é Allis Ch. AN 400 75 G.E. 2200 v. I-M 
n. Elec -E. 2200 v. 
KW Gen. type MIC gen. DC 170 volts 1760 Gen. 60 Gen. Elec. M-50. 1200 
to 450 G.E. MPC motor DC 250 V. Allis Ch AN 900 
RPM (can furnish A.C, drive). +4 r+ 4 
peed 100 KW Gen. Eleo. 3 brg. unit, type RC gen. DC 125 v Allis Ch AR 1800 40 Gen. Elec. 2 ph. MQ536 900 
coupled to 150 HP sq. cage 1-K motor” 3-60-2200/ ; > Allis Ch. AN 900 40 North’n HW35A 1200 
900 4000 V.—1200 RPM. ‘ 0 Gen. Elec I-K 12 2 40 Gen. Elec. MT532 120 
1150 B 5 KW Cr. Wheeler type CC generator DC 125 V ; fs =. S 208 40 Fair. Morse b. b. HV 
1008 coupled to 80 ‘aad C-W motor sq. cage 3-60- 230/446 0 1 re 200 1 40 Whs Cw 900 
_¥. 1300 R KT312 1200 2 40 Gen. “elec. M546 514 
850 KW Whse. DC 125/250 volt 3 wire generator unit 3 40 Allis Ch. (ries b= 4 
1275 with 75 HP 1200 RPM synch. motor 3/60/220/440 25 CYCLE MOTORS 2 550 
ts. ‘ 
KW Gen. Elec. DLC gen. DC 250 V. to 50 HP AC HP Mtr. 1 30 Northwestern b. b. HW 404 1800 
600 Gen. Flee CU 103 gen. DC 60 ¥ v. cw a: re £58 2 30 Whse. enclosed MA 600 
120) coupled to 45 HP GB. KT 532 we HD sl te 30 G.E. hoist duty MTC5312 1200 
1160 RPM, late style 3 brg. unit 1 Gen. Elec. 2200 v. MT359 ni rg. 1500 
9 KW Gen. Elec. CD95 gen. DC 65 V. 300 amp. to 100 Wise CL sa. cz. 500 D. C. GENERATORS 
30 HP G.E. KT motor 3-60-220/440 V. 190 Gen. Elec. iy +4 KW Mfr. Type Volts Speed 
Others available — special units built to order. 50 Allis’ Ch. ANY si. rg 75 We - 125 1808 
900 D. C. MOTORS 25 Gen. Elec. 1500 35 Gen. Elec. PLC 250 900 
35 Whse SK130 250 1150 
570 100 Sprague cradiedynamometer 250 1650/2500 H.P, Mfr. Type (Volts Speed 25 Gen. Elec. LC 250 900 
75 Fair. Morse TR 30 525 750° Albis Ch. 220/440 1200 20 Whse. SK 250 1200 
1150] 75 Whse. 313 25 475 Gen, Elec. 3 bre. ATB 220/440 600 19 Gen. 300 amp. cD 65 1200 
370% 60 Triumph nterpole 230 900 300 e. ped. 20/440 900 16 Cr. W CCD 125 415 
50 G.E. Sprague LC 250 700/2000 250 Gen. Elec. 1-brg. ATi 220/44 600 
11508 5) Whee. 3A 30 4560/1350 75 Ideal SMS 220/440 1200 ALSO IN STOCK OIL SWITCHES 
11509) 40 Gen. Elec. DLC 30 750 Gen. Elec. TS 20/44 900 “os 
1150 40 Roth 3 15 850 40 Gen. Elec. .8 PF TS 220/440 900 we & FANS .. . SPEED  RE- 
35 ‘s SK130 30 1100 DUCERS .. . 500 NEW MOTORS 
to” 30 60/1200 Ss 
1160 CENTRIFUGAL PUMP 
namom 50 800/2000 
Gen Elec. pre ig 14", Foster Wheeler, 5000 gpm @ 45 ft. 00 CYCLE A.C. GENERATORS 
110 Whee. enclosed $09 Alberger, 200 gpm 4 300 Gen. Elec. 3 bre. ATB 2407480 600 
20 Gen. Elec. RF12 20 4900/1200 Platt, 1000 @ 2 0 ft en. ec. rg. 
1150 30 Gen. Elec LC 30 /1 att, gpm @ hse. 240/480 900 
1150) 20 SK100L 30 300 Elec. Machy. 3 brg. 240/480 720 


CHICAGO 7. 


MONroe 7409 


TURBO GENERATORS 


750 KW.., 3 ph., 60 cy., 480V. 3600 Allis 
Chalmers to a Moore extraction type 
Turbine with board. 


500 KW., 3 ph., 60 cy., 480V. Westgh. 
non cond. Turbo Generator with 
board. 

937 KVA., 3 ph., 60 cy., 2300V. Gen. 
Elec. cond. Turbo Generator. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 


The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, Trans- 


‘ 


THE GLOW ELECTRIC COMPANY 
Solicits your inguiries for 
AC & DC MOTORS STEAM ENGINE-GEN. SETS 


—GENERATORS SLIP RING MOTORS 
SYNCHRONOUS MOTORS CONTROL EQUIPMENT 
MOTOR-GENERATOR SETS PUMPS 


ELECTRIC HOISTS 


IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST 


WE BU 


SURPLUS ELECTRIC 


Meyer formers, Circuit Breakers, etc. Please souemnt 
send us your inquiries. 

tT What have you for sale? IN BUSINESS SINCE 1905 

KEYSTONE 

DANY Power Plant Equipment Company 

it M02 Hegerman St., Phila. 36, Penna. 


er, ER November, 1945 
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1875 KVA Westinghouse condensing, 


IMMEDIATE DELIVERY FROM STOCK 


TURBINE—GENERATOR UNITS 


3125 EVA G.E. condensing, 3 phase, 60 
cycle, 2300 volts, 3600 RPM, 225 lbs. 
pressure 500° TT, equipped with 
either a surface or jet condenser, 


switchboard and instruments. 


1875 KVA G.E. condensing, 3 phase, 69 
cycle, 6600 volts, 3600 RPM, 175-200 
lbs. pressure, 500° TT, complete with 


condenser. 


phase, 60 cycle, 480 volts, 3600 RPM, 


175-200 lbs. pressure, 500° TT, com- 


plete with turbine driven exc‘ter set, 
switchboard, Westinghouse jet con- 
denser and condensing auxiliaries. 


1875 KVA Elliott condensing, 3 phase, 60 


cycle, 2300 volts, 3600 RPM, 300 lbs. 
pressure, 225° F. superheat, complete 


with shaft exciter, switchboard, con- 


denser and condensing auxiliaries. 


NATIONAL CITY BANK 
CLEVELAND 14, OHIO 


1250 KVA Westinghouse non-condensing, 3 


phase, 60 cycle, 480 volts, 3600 RPM, 
290-250 lbs. pressure, 500° TT, 15 lbs. 
gauge back pressure, complete with 
exciter, switchboard panel and in- 
struments. 


KVA Elliott condensing, 3 phase, 60 
cycle, 240 volts, 3600 RPM, 175-300 
lbs. pressure, complete with jet con- 
denser and auxiliaries. 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 2300 volts, 3600 RPM, 
250 lbs. pressure, 500° TT, complete 
with direct connecied exciter, surface 
condenser and auxiliaries. 


KVA G.E. condens‘ng, 3 phase, 60 
cycle, 2300 volts, 3600 RPM, 159--175 
lbs. pressure, complete with direct 
connected shaft exciter, surface con- 
denser and auxiliaries. 


780 KVA Westinghouse non 


-condensing 
3 phase, 60 cycle, 480 volts, 3600 
RPM, 175-200 lbs. pressure, 15 lbs. 
back pressure, complete with switch- 
board. 


375 KVA G.E. condensing, 3 phase, 60 


cycle, 2300 volts, 3690 RPM, 150-200 
lbs. pressure, 100° S.H., complete 
with surface condenser and auxi- 
liaries. 


125 KVA Westinghouse non-condensing, 3 


phase, 60 cycle, 240 volts, 3600 RPM, 
175-200 lbs. pressure, 0-10 lbs. gauge 
back, complete with direct connected 
exciter and switchboard. 


125 KVA G.E. non-condensing, 3 phase, 60 


cycle, 249 volts, 3600 RPM, 125 lbs. 
pressure, 0 to 10 lbs. gauge back, 
complete with direct connected ex- 


citer and rheostats. 


WIRE OR PHONE 
LONG DISTANCE 422 | 


CHICAGO'S LARGEST STOCK GUARANTEED EQUIPMENT 


ind 69-4100 300 KW 375 KVA, General Electric, type TRE, 3 phase, 60 cycle, 24-1250M 300, form C, 3 ph. 60 cy. 
Eitoee is Ryn. 0/440 480 volts, a.c. generator, 40-deg. 5% load 2 hrs. 460 volt, 300 RPM, 1570 amps, 1256 
GF. 276 Ryn. /60 direct-connected to—Erie-Ball engine, non-condensing, KVA. 99 P.F. 50° synchronous motor 
Ideal 115 (60/2200 steam pressure 125 ibs. maximum. with amort wdg ; dir/conn. to 1000 
poh KW General Electric type AT1-10- 
wite Ryn. 60/4K0 SQUIRREL CAGE MOTORS A. C. GENERATORS 1350 
G.b. Ind. 25/220 3 phase, 60 cycle KW Make Volts Speed PF. 59° A.C. generator with amort. 
Gb. dud. 26/440 HP Ma Type Speed 2500 450 wdg., with 33 KW 125 volt di- 
Wig. 110 76 3 6072 50(6) Al Ch. AR 1259 Ideal 1200 rect connected exciter. (This is 
As. Ch. HY 4 Jud 3/60, 2300 50 Wa 3300 300 GE. 900 three bra. unit suitable for operatios 
118 ind. 50 At 440 570 from either end 
Ceotury 240 Byn. 3/60/240 oo Wu. cs 220017! 7 F More AB SYNCHRONOUS MOTORS 
SLIPRING MOTORS 00 Wee, cs 870 F Morse D 300 3 phase, 60 cycle 
3 phase, 60 cycle KF 440 3575 wr am 4 300" 
ity Volts Speed 
Wee. KT 2200 1800 zee ATI anno 
Wu. cw 6600 Ch as Vv TRANSFORMERS 1000 Wie 440 900 
Al 410 ; KVA_ Make Sec. V 
Al Ch. ANY 2200 78 KT 440 R70 5— 10M) 
We CW 2300 343 75 We CA 220 600 2— 667 Moloney 500 GE 10 
Wig cw 220 7 75 Ch. 440 385 3— 500 QE. GE 5900 «600 
GE. 3b. IM 221 Kr 440 I— 100 GE. 3 ph 500 TS 450 
GE IM 2200 514 60 cs 220 4 15 W 244/122 300 «GE 900 
G.E MT 200 4650 60 Wtg.vert CS 2200 2— BOUE 40/220 a = 
F. Morse KT 440 om I— 20 GE 220 440 150 Burke 81278 400 
Ai Ch 440 76 KT I— 15 1080,2190 2200/2888 100 Cr Wh 
G.E. IM 440 770060_«SDNs—iG 1K 440 1200 I— 15 GE. 207240 75 — po 1300 
IM 200 KP 220-1748 G E 3 ph.2200/3810 220/440 340 1200 
ai Cb, ARY 440 80 {0 6G. 7) GE. ‘1109 2200 2207440 19 GE. ATI 240 900 
We cw 440 600 440 1— 6 Kuhiman 56 GE. 220 1800 
G.E. IM 2200 AL 40 850 I— 6 14 2 
ea! 2207 
440 5— 3 G 440 10/55 VARIABLE SPEED 
G.E. MT 2200 Wt 175 1— 3 Moloney 15/230 D.C. Motors 
GE MT 440 3% 6G 220 9u0 HP Make Type 
Ai Ch, AKY 220 200 = 100 GE. 1100/1200 
GE. MT 440 1800 2 BOILERS 25 550/7 
“RY GE 220 860 503 HP B & W Stirling water tube 3 
Gk. MT 2200 ot 30 G.E. 440 goo ASME, 200 Ibs. .-y- with 1 aE. RCI6 500/700 
We. CW 440 670 302) We 220 840 pulverizer. blowers, fan, 15 GE. CE 650/950 
Wagner THR 440 1760 30/2) Ai Ch “40 860 2—800 “Twin setting B & W Stirling, 146GE 700/14 
Ai.Ch. ARY 220 1160 30 <0 600 ASME. 200 Ibs. all complete, ex- 12 Wre. SK80L 5500/10 
G.E. MT cellent condition. 10 El. Dyn 60071200 
Wy. 22 865 pes 1150 2—510 HP Heine straight tube, 200 Ibs. 12) GE 700/1400 
G. IM 220 This Is partial listing less firing equipment. 4 GE Cc 80071400 
G.E. IM 220 855 W from ‘4 to 60 hp right in 2—520 HP B & W sectional header 5 Burke AM12 /1500 
ls @ partial listing only. straight tube water tube, 2002. 5 Rurke WAMI12 880/1980 


WE ARE ALWAYS IN THE MARKET FOR ALL TYPES OF GOOD MODERN ELECTRIC MOTORS, MOTOR-GENERATOR SETS 


GENERATORS, TRANSFORMERS, AND OTHER ELECTRICAL EQUIPMENT. 


SEND US YOUR LISTS FOR BEST CASH OFFERS. 


CHICAGO ELECTRIC CO. 


CANAL 2900 


1320 W. CERMAK RD. 


CHICAGO ILL 


POWER November. !945 


| 

| 


G) SEARCHLIGHT SECTION @ 


REBUILT POWER EQUIPMENT 


SLIPRING MOTORS—3 PH., 60 Cy. 


H.P. Make Volts R.P.M. Type 
20 tg. ‘0 575 Cw 
20 Allis Chal 410 1130 
25 Westg. 220 720 Cw 
50 West. 239 / * 1120 HF 
50 estg. 1145 HF 
50 Chandeys’n 440 1800 
150 G.E. 220/440 1200 M-1 

200 G.E. 220-440 1200 M-1 

260 Burke 440 600 EM Y-65 

300 G.E. 410 I 

400 Westg. 2200 435 CW-1214 

700 G.E, 2200 393 MT-432 

ALTERNATING CURRENT MOTORS 
3 ph. £0 cy. 
H.P. Make Volts R.P.M. Type 
35 Lincoln 220,440 720 
40 Howel 220 900 so 
40 Lincoln 0 900 
45 Weat 220/440 850 cs 
50 150 West 360 720 CS-954 
Chadneys 220-44 00 
50 32 G.E. 860/640 
60 Allis Chal. 220/440 1760 
100 West. 690 HF 
100 Allis Chal. 220 600 
150 Wagner 440 1800 31V 
175 G.F. 2200 600 I-12 
200 Westg. 2200 
VARIABLE SPEED MOTORS— 
230 VOLT D.C. 

H.P. Make R.P.M. Type 
3 Jantz-Liest 650 1950 RI-DC 
3 Roth ‘l RS 

(enclosed) 
3 G.F. 400 ‘1200 RLC-114 
3% Westg 400/1600 SA 
3% West. 17 
4 G.E. 850/1700 LC-8 
5 G.F. 500 /1000 
5 Reliance 600 1800 
74 esty. 450, 900 80L 


7% Westg. 400 /1600 SA 
10 Westg. 565 1130 S-6 
10 .E. 625 1250 LC 
15 Reliance 500/18 
20 Westg. 750 ‘1500 SK-110L 
30 G.E. 450 900 LC 
75 West. 400 6 SK-181 
100 West. 300/700 SK-191 
SERIES WOUND MOTORS 
H.P. Make Volts R.P.M Type 
10 West. 175 12 V-67 
10 West. 0 650 MT-00 
15 Cr. Wh. 220 270 SM 
15 West. 230 800 HD 
25 West. 230 600 MT 
32 Shaw 230 485 5L2E 
68 G.E. 220 475 
175 G.E. 230 475 MD 
TRANSFORMERS 
1 ph. 60 Cy. 
No. Kva. Pri. Sec. Make 
» § 200 110/220 G.E. & West. 
007% 2200 110 220 G.E. & West. 
21 15 2200/1100 440/220/110 West. 
15 2200 110/220 Packard 
15 2200 110 220 Wh. 
6 18 220 19%, 38 El. Furnace 
2 20 1150/2300 115/230 Maloney 
20 2300 10 230 est. 
2 20 2300/110 440 ‘220/110 West. 
2 25 2300 10/220 est. 
8 37424 480/240 .E. 
3 640 2300/1100 220,110 West. 
40 1100/2200 110/220 Pittsburgh 
40 2300/1150 113,230 Maloney 
2 50 22 110/220 Packard 
50 66 550/440 Allis Chal 
50 2200/1100 220/110 West. 
2 50 2200/1100 220/110 Maloney 
75 2400 240/480 
1 00 230/115 Standard 
112.5 240 480 
125 220/440 GE 
2 150 5300 2300/2400 220 230/240 G. E. 
250 6600/5940 2300 West. 


READY 
TO SHIP! 


D.C, CLARK CONTROLLER 


1—250 HP Gus Vari time magnetic controller 230 v. 
DC reversing, used for plugging service. Can also 
be used non-reversing. 


MOTOR GENERATOR SETS & ROTARY 


CONVERTERS—250 V. D.C. 


“1—5 kw. Allis Chalmers 1150 rpm. Gen. dir. conn. to 
220/440 ¥. ph. 60 cy. Induction Motor. 

1—7% kw. West. 1150 rpm. Gen. dir. conn. to 220/440 
fry agg v. 3 ph. 60 cy. Induction Motor. 

ad kw. West. SK 1150 rpm. . dir, conn, to 220/ 

ph. 60 cy. Induction Motor. 

1—15 Ay West. 1150 rpm. Gen. dir. conn, to 220/ 
440 v. 3 ph. 60 cy. Induction Motor. 

1—20 kw. West. 1150 rpm. Gen. dir. conn. to 220/ 
440 v. 3 ph. 60 cy. Induction Motor. 


5 
3 ph. 60 cy. Induction Motor. 
1—25 kw. West. 1150 rpm. Gen. dir. conn, to 220/ 
440 v. 3 ph. 60 cy. Induction Motor. 
—62% kw. West. 275 rpm. Gen. belt driven by 100 
HP 600 rpm. 220/440 v. 3/60 "De Ge Motor. 


dir, conn, 


West. 600 rpm. Gen. = ‘ane by 100 HP 
230/440 a 3/60 600 rpm. Burke Motor. 

1—150 kw. West. 250 v. 900 rpm. Gen. dir. conn, to 
290 HP 440 v. 3 ph. 60 cy. West. Syn. Motor. 
3—250 kw. Cr. Wh. 250 v. 500 rpm. DC Gens. with 
kva. Cr. Wh. Syn. 220 v. 3 ph. 25 cy. 

otors. 


125 volts 


1—5 kw. Wotton Vert. 88/110 v. Lg 1750 rpm. M.G. 
Set Motor rated at 4 HP 220 

1—5 kw. Wotton Vert. 88/110 v. be’ 1750 rpm. M.@. 
Set Motor rated 4 HP 220 v. 3 ph. 

1—5 kw. Martin Rotary Converter 70/110 ¥. DC 1800 
rpm. 2 or 3 ph. 60 cy. AC. 

1—5 kw. 125 v. 1150 rpm. Allis Chal. Gen. dir. conn. 
to 3 ph. 60 cy. 220/440 v. AC Induction Motor. 
1—10 kw. West. 120 ¥. DC Syn. Converter 1600 rpm. 

3 ph. 60 cy. A.C. 


WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST, LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. 


Pittsburgh 6, Pa. 


MOTORS 
3 phase, 25 cycle, 220/440 Volts 

HP Make Type RPM Serial No. 
15 4 KT327 750 1781884 
15 Altis Chal 720 84242 
15 I-K 750 685100 
15 West. CCL 1500 816324 
20 «=West. Cs 715 2691183 
20 West. cs 730 1919877 
18 Otis 15 750 101787V 
20 Allis Chal. 720 3K28825 
20 Warner BP22T 750 119028 
20 ~=Reliance 720 20194 
25 Allis Chal. AR20A 750 
25 GE. 14 750 292596 
25 Rob. & Myers K 720 P515362 
25 Triumph TRI12 750 C1424 
30 Wagner 22VBMS 710 127097 
30 Wagner 72 
30 est. cc 710 02618 
30 E. 1440 th 
40 West. (2200 v.) CCL. 710 54121 
Ori AC 750/187% 70062Y 
38 Otis 750/187% 70061Y 
40 Wagner 22TLBP 1425 318604 
40 West. L 710 1032102 
50 G.E. 1-K 1455 4015021 
75 West. cs 73. 2207524 
100 West. CCL 480 808349 
125 Auis Chalmers AR 1500 
150 G.E. I-K 363 2246835 
150 G.E. I-K 365 246834 
G.E. (2200 v.) K 57Y bb 1460 5227355 

Elee Mach.(2200 ‘440syn.) 500 4129 
liso G G.E. ATI (syn.) 375 695425 


MOTOR GENERATOR SETS 


1—50 KW Gen. Elect. Type DLC 203 1200 RPM 3 
Bearing Mactory Built Motor Type I. Form K. 
3/220/60/1200 RPM. 

1—125 KW Ridgeway 250 V DC 1200 RPM, direct 
connected to 180 HP. Ridgeway Motor 3/60/440 
Volts 1200 RPM DC, Panel and Starting Coim- 

‘ator, 


TRANSFORMERS 


75 KVA Niagara—New—OISC 60/1/2400/120/240 
6—100 KVA Niagura—New—OISC 60/1/2400/120/240 
3—150 KVA Niagara—New—OISC 60/1/2400/240/480 


REBUILT MOTORS 


3 Phase 60 cycle amass | Volts 
.Make 


Crocker-Wheeler 
Westinghouse 
Westinghouse 
Westirghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Wagner 

Armor 

Crosker Wheeler 
Westinghouse 
Fairbanks-M orse 
Westinghouse 
General Electric 
Gem ral Electric 
General Electric 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
General Electric 
General Electric 
Reliance 

Allis Chalmers 
Westinghouse 
Reliance 
General Electric 
Westinghouse 
Robbins-M yers 
Triumph 
Westinghouse 


Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 


Type 
ar 
Ss 200 
MSs 1200 
cs 1200 
MS 1200 
MS 200 
MS 200 
cs 800 
cs 800 
cs 800 
MS 800 
MS 800 
cs 200 
MS 200 
BP 200 
BB 720 
720 
V-H-10 300 
Ss 900 
I-K 800 
I-K 800 
I-K 0 
I-K 800 
MS 
1s 800 
MS 800 
I-K 200 
MS 200 
MS 800 
MS 200 
cs 800 
cs 800 
4 00 
KT-352 720 
18 
18( 
cs 9 
1200 
I 1800 
CCL 1800 
K 800 
1800 
CCL 1200 
cs 1800 
cs 900 
CCL 1800 
CCL 1800 


No. 


1949877 
181444 


Z20194 


(2200 v.) 


BUFFALO, N. Y. 


Make Type RPM Serial No. 
125 Westinghouse cs 1200 2318625 
150 General Electric KT568 450 
150 Westinghouse Cs 1800 2429726 
150 Westinghouse CCL 38385 
150 Westinghouse cs 1200 beg ) 
2200 v. 
150 General Electric I-K 720 122809 
(2200 v.) 
150 Westinghouse CCL 720 808349 
(2200 v.) 
200 General Electric KT568 514 
200 Gcneral Electric I-K 900 232917 
(2200 v.) 
200 Westinghouse CCL 900 19537 
(2200 v.) 
250 General Electric KT568 600 
250 General Electric I-K 600 2246834 
300 General Electric KT568 720 
300 General Electric I-K 720 2357743 
400 General Electric I-K 900 2347845 
400 General Electric KT568 
SLIP RING MOTORS 
3 Phase 60 cycle 220/440 Volts 
HP_ Make Type RPM Serial 'No 
20 Westinghouse CW644C 575 8009992 
20 General Electric MT332 545 = 3889010 
30 Westinghouse HF 1745 1558408 
40 Westinghouse CWw748 690 4406823 
250 Allis Chalmers 3 bearing 505 ) 
2300 
400 General Electric I-M 900 224674 
400 General Electric I-M 900 246762 
MAGNETIC CONTACTOR 
0 HP. Gen Elec. Type CR 7006. Form D12D, 


0 
3/60/440 Volts, 


25 CYCLE GEARHEAD MOTORS 
2—3 HP. Gen. Elect. Shaft Speed 30 RPM. 
6—1% HP. Gen. Elect. Shaft Speed 99 RPM, 
4—4% HP. Gen. Elect. Shaft Speed 97 RPM, 
3—5 HP. Gen. Elect. Shaft Speed 30 RPM, 
WELDERS 


1—300 AMP. Lincoln Shield Arc—60 cycle, 
1—400 AMP. Lincoln Shield Arc—25 cycle. 


CL. 4758 


© November. 1945 


| 
i 
i | 
: 
i 
= 
| i 
3 
: 
H 
ATI- 
10 cy. 
1250 
motor 
1000 
1-10- 
volts, 15 1883285 
A, 0.8 15 9445931 
mort. 20 2160500 i 
It di- 20 1056826 
is 8 20 1246745 : 
ration 20 1056827 
20 1863526 
20 1930159 
RS 20 2695044 
25 1562026 
25 1334763 : 
speed 25 2286768 - 
900 25 1197673 
25 126906 i 
30 4343 
30 17270 
30 1197674 
30 43476 
40 1896969 
40 73318 
40 68511 
40 77017 = 
40 73316 7 
40 1506800 
40 1051548 
40 1056802 7 
40 181444 
40 1027421 E 
50 1289389 
50 854410 
50 2691183 
30 | 
50 
200 50 
0 50 3K28825 
700 60 4884402 
100 (0 60 BL1458 
Ll 60 292596 
50 60 329654 | 
: 60 P515362 
(2) 60 C14248 
700 60 854121 
100 (2200 v.) 
100 P| 75 2134671 
500 100 2207524 : 
550 100 1043213 
L 4 
1 
124 CHURCH ST. 
— 
347 


G) SEARCHLIGHT SECTION 


BOILERS 

i—1392 HP Springfield sectional Header 4007. 
2—617 HP Wickes 3 Drum, low head, 2502 pres- 

sure, with forced draft chain grate stokers. 
2—1040 HP Heine, 2102 pressure. 
4—768 HP Stirling, 2102 pressure. 
7—500 HP Heine, 2102 pressure. 
2—600 HP Stirling. 200% pressure, new tubes, re- 


built. 
ee Stirling, 200% pressure, new tubes, re- 


TURBINES 


KW Westinghouse 3600 RPM 3/60/2300 
volts Condenser, all auxiliaries. 
-—— KVA General Electric Condensing Tur- 


— KVA General Electric Condensing Tur- 


a KVA General Electric Condensing Tur- 
n 


FLETCHER 


325 Fincastle Building 


DIESEL ENGINES 
3—300 KVA Fairbanks-Morse Full Diesel Engines. 
3—200 KVA Fairbanks-Morse Full Diesel Engines. 


i—350 KW Burch Sulzer 3-60-2300 Volt, all auxil- 
liaries. 


4—Busch Sulzer Full Diesel direct connected 1335 
KW AC generator, rebuilt and guaranteed 


1260 KVA Nelesco engine generator. 


ENGINE GENERATOR SETS 


i—750 KVA Corliss Engine Generator Set. 

i—375 KVA Harrisburg Uniflow Engine. 

i—700 KVA Ames Uniflow Engine Generator. 
Py Skinner Uniflow Engine Generator 


i—600 KW Skinner Vertical D.C. 3 Wire Set. 
i—500 KW Non Releasing Corliss, 3-60-240 volts. 


SALE 


MISCELLANEOUS 


90,000 pound Cochrane Hot Process Lime & Soda 
Softener. 


2500 HP Cochrane Open Feed Water Heater. 


i—10’ x 15’ Ilinois Forced Draft Chain Grate 
Stoker. 


1—110,000% Cochrane Deaerating Heater. 
2—300 HP Westinghouse Underfeed Stokers, rebuilt. 
i—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 385+ 
steam pressure. 


i—232 GPM Centrifugal Boiler Feed Pump, tur- 
bine driven, 1200 ft. head. 


LOUISVILLE, KY. 


4000 K.V.A. TURBO 


4150 V, 60 Cy, 3 PH. WITH SUR. COND. OR NON COND. 
2— 50 KW 480 V, 60 CY, 3 PH. OIL ENG. SETS 
1—250 KW 480 V. ENG. SET, 4 VALVE 
1—150 KW 480 V, ENG. SET 
250 HP 160" WATER TUBE BOILER AND STOKER 
ROSS POWER EQUIPMENT CO., Indianapolis 4, Ind. 


FOR SALE 


Power plant equipment. Steam, Diesel, 
electrical, boilers, engines, turbines, gen- 
erators, new or used. 


PENN MACHINERY COMPANY 
Jackson, Miss. 


WURTH for "WORTH"! 


A.C. GENERATORS 


3 PHASE—1 PHASE 
15 TO 622 KVA 


LARGEST STOCK OF A.C. AND D.C. MOTORS FROM 5 TO 200 H.P. 
D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141. GRAND ST. —CAnal 6-6138 —NEW YORK 


CITY 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 
6—500 H.P. Heine 200# 


Special Offer 
400-HP....175 lbs. 
Stirling Boilers 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 
Telephone Harrison 0755 


SYNCH. CONVERTERS 


500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW AL-CH. 250 D.C. 230014000 A.C. 1200 RPM 
500 KW G.E. 600 D.C, 2300/4000 A.C. 1200 RPM 
150 KW WEST 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 
500 KW G.E, SYN. 600 V. 2200/4000 A.C. 720 RPM 
300 KW G.E. SYN. 600 V. 2300/4000 A.C. 1200 RPM 
300 KW G.E. SYN. 275 V. 2300/4000 A.C. 1200 RPM 
300 KW WEST. SYN. 250 V. 2300/4000 A.C. 900 RPM 
300 KW WEST. SYN. 250 V. 400016600 A.C. 900 RPM 
150 KW WEST. SYN. 600 V. 2300/4000 A.C. 1200 RPM 


Each unit listed above is owned by us and 
is available now for Immediate purchase 


WALLACE E. KIRK CO. 


Incorporated 
502 Grant Building, Pittsburgh, Pa. 


PUMPS 


Rebuilt & Guaranteed 
PUMPS—Large stock 


centrif- 
ugal—turbine—piston 


STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 
guaranteed 


BOILERS—stacks—Engine Gen- 
erators—condensers. 


LOU COHEN & CO. 


St. Louis 1, Mo. 


1030 N. 6th St. 


BOILERS 


10 to 1000 H.P. 
NEW-USED 


and 
Power Equipment 
ee PARKER THOMPSON CO. 


» 507 FIFTH AVE., NEW YORK CITY | 
as MURRAY HILL 2-5740 


PRICED TO SELL FAST!!! 
5000 KW Westinghouse Turbo 
Generator Set, 13,800 V., 25 Cy. 
(Write fer ‘iustrated bulletin!) 

IRON & STEEL PRODUCTS, INC. 
13438 &. Brainard Ave., Chicago 33, lilinels. 
“Anything containing IRON or STEEL” 


G. E. TRANSFORMERS 


3—200 KVA—2200 V—110/220 
2— 20 KVA—2200 V—110/220 


immediate Sacrifice. 


ROBERT SCHOONMAKER 
P. ©. Box 232, Port Washington, L. I., N. Y. 


TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 
5143 N. 2nd St. 


MACHINERY—FOR SALE 
25,000. 40,000 & 75,000 Gal. Tanks & Towers 
150 KW, 220 V. Cen. D/C 4 Val. N.R.C. Eng. 
150 KW, Dir. Gorvent Gen. D/C Unaflow Eng. 
100 & 125 KW Synchronous Motor Gen. bone 
5 Ton, 60’ Span, O. E. T. Crane—AC Motors 
675 KVA, Westge. Gen. D/C Unafiow Engine 
750 KVA, Al. Ch. Turbo-Generator Set 


24x36 Jaw Crusher with Belt comveres 
H. & P. 


348. 


6719 Etzel Ave. Louis 14, Mo. 


POWER November, !945 
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SLIP RING MOTORS 


HP Volts Make Speed 
00 440 G.E. 360 
300 2200/440 G.E. 600 
100 440 G.E. 450 
0 440 Al. Chal 900 
$00 G.E. 1800 
50 300 G.E. 600 
50 440/550 GFE. 600 
50 440 Whae. 450 
50 550 Al. Chal 900 
‘00 /4 G.E. 1200 
00 2200/440 G.E. 600 
50 440 GE. 1800 
50 4090/2300 GE. 1800 
50 ‘44 G.E. 600 
25 440/220 G.E, 1200 
25 440/220 G.E. 90 
25 GE. (New) 1800 
00 40 G.E. 1800 
00 220/440 GE. 720 
00 220/440 GE. 900 
00 /220 G.E. MTC 900 
00 G.E. 900 
75 4140/2 Whase. 720 
75 GE. 900 
60 G.E. 900 
40 2200 Whee. 900 
40 2200 G.E, 1200 
SYNCHRONOUS MOTORS 
3-HP., 60.CY, 
300 440/220 Al. Ch. 690 
200 Whase. 900 
110 440 Whse. 900 
100 00/550 al. 1800 
100 440, 220 360 
7% 44n & 720 


458 SEVENTH ST. 


OUTDOOR OIL CIRCUIT 


BREAKERS 
1—New 400 Amp. PK. 


General Elec. 3 
Switch, Interrupting sity 125,- 
etc, 
1—1200 ampere, D 12, 
7500 volt, 3 pst, y 
Electric, volt, 


000 KVA, complete CT's 


TRANSFORMERS 
60 CYCLE 


3—500 kva., G.E., type form KS, 13800-230/460. 
3—250 ky kva.. Whae., 3,800- 


3—100 kva., G.E., type H 2400-240-48 
kva., G.E., type H-KDD, $000/11950Y- 230/ 


3—100 kva., G.E., type H-KR 6600/11430Y-2300 V. 
2— 75 kva.. G.E.. type HK, 2300- 230/115. 

3— 50 kva., Moloney, 2300-230-115. 

6— ba kva., Whse., type SK, 240/120. 

3— 50 kva., Whse., 22,000-2300 


HOBOKEN, N. J. 


SQUIRREL CAGE MOTORS 


HP Volts Make Type Speed 
506 440/220 GE. Ik 1200 
500 440/220 G.E. Ik 
400 2200/440 Whase. cs 720 
250 440/220 G.E. IK 1800 
200 220/440 G.E. IK 720 
440/220 G.E, IK 900 
00 440/220 G.E. IK 
50 440/220 G.b. KT 720 
440/220 Whae. cs 514 
25 440/ GU E. KT 1800 
25 440/220 G.E. 514 
440/ G.E. KT (Vert). 1800 
00 2200 G.E. 600 
00 2200 G.E, IE-K 1800 
00 G.E. 900 
74 2200 GE. KT 9u0 
75 2300 G.E, IE-K 1800 
50 220/400 G.E, K 1800 


MOTOR GENERATOR SETS 


Motor. 
1—50 KW, 250 V. 850 RPM, Whse. conn. to 75 HP, 


ie 250 V, 1800 rpm, GE, conn. to 25 hp, 
440 volt, 3 ph, 60 cy., Sq. Cage 


A.C. GENERATORS 


1—375 kva, 514 rpm, 480/240 V, GE 
wy 


-D.m., 440 5 


FOR SALE 


New and guaranteed used steel 
pipe in large quantities up to 36” 
inclusive, also, new and guaran- 
teed used boiler tubing, steel 
buildings, steel and wood tanks, 
valves, fittings and pumps. 


Jos. Greenspon’s Son Pipe Corp. 
NATIONAL STOCK YARDS 


St. Clair County, Illinois 


i— 75 HP Scotch Marine Boiler, 100 tbs. pressure. 
4—150 HP HRT Boilers, 130 Ibs. pressure. 
2—200 HP Scotch Marine Boilers, 125 tbs. pressure. 


NELSON MACHINERY COMPANY 
Green Bay, Wis. 
HOME OF THE “PACKERS” 


JUST PURCHASED 
2 — 300 K. W. 
BURKE 250/125 volts 


Direct Current 


SYNCHRONOUS MOTOR 
GENERATOR SETS 


SPECIFICATIONS 


2—390 K.W. Burke 4 bearing Synchronous Motor 
Generator Sets, 3 wire, 250/125 volts Direct 
Current, Type CB67, 900 R.P.M. 1200 Amperes, 
Compound Interpole, Serial Nos. 136014 and 
~~ on common sub-base direct connected to 
Fa H.P. 4160 volt, 3-phase, 60 cycle, .85% 

. Synchronous ae type AC88, Serial Nos. 
136010 and (36011 
Complete with A. c. Reduced Voltage Start- 
ing Panel with auto transformer and D.C. 
Panel Board 


Modern Equipment—Like New— 
Can be seen in Operation 


LOCATION: CLEVELAND, OHIO 


L. J. LAND & CO. 
Established 1910 
148 GRAND ST. NEW YORK 13, 
Phone: CAnal 6-6976 


N. Y. 


DIESEL UNITS 

1550 HP. Elec. Boat Engine 489 rpm. 
300 KVA Fairbanks Morse 2400 V. 
250 KW Ingersoll Rand 2200 V. 
250 KW Busch Sulzer 240 V. 
250 H.P. Busch Su zer 257 rpm. om. 
192 KW Mcintosh Seymour 2300 V 
150 H.P. Otto 277 rpm. sone 
100 KW Busch Sulzer 2300 

12—11,500 & 20,000 Gal. Sicet Tanks. 


R. C. STANHOPE, Inc., 60 E.42nd St.,N.Y.17,N.Y. 


IMMEDIATE DELIVERY 


Westinghouse Graphic, KV-A Meter 


Type RI—KW Demand—KW Hours—KV-A 
—_—- Hours—15 Min Int. 3 Phase 
ire 


ENGINEERING EQUIPMENT CO. 


2130 Fairmont Ave. 
Philadelphia 30, Penna. 


FOR SALE 


D-13000 Caterpillar, 130 HP Diesel Engine, direct 
connected to—82'/2 KVA Elec. Mch. Co. generator 
3/60/440 vt. (Package unit) complete w/switch- 
a & starting equipment. 

105 HP yy Diesel Power Unit, nee ME-4 
4 cyl. 1200 RPM direct connected to—50 KW F. E. 
type AT! 3/60/230 vt. generator, complete w/switch- 
board & starting equipment. 


135 HP Murphy Diesel Power Unit, model ME-6, 
6 cyl. 1200 RPM direct connected to—75 K 
3/60/2300 or 440 vt. generator, complete w/switch- 
board & starting equipment. 

135 HP Fulton Legionnaire 4 cyl. full diesel 
engine, 600 RPM direct connected to—100 KVA 
Westinghouse 3/60/2300 or 440 vt. generator, com- 
plete w/switchboard & starting equipment. Will 
sell above with or without generators. 


GENERAL MACHINERY & EQUIPMENT CO. 
809 Woodland Ave., Kansas City 6, Missouri 


/ 


FOR SALE BY OWNER 


1—500 KW General Electric 
condensing turbo-genera- 
tor complete, exciter on 
shaft, water rate 15.5 per 


KW hour, 220-440 or 2300 
Volts. 
BOILERS 
1—50,000 pound per hour 


water tube boiler, 250+ 
pressure, with Riley Super 
stokers, superheaters, 
soot blowers, 
valves, panel boad, etc., 
forced and indirect draft, 
motor driven fans. 


3—600 H.P. forged steel sec- 
tional header B&W water 
tube boilers. 


A number of turbine driven boiler feed 
pumps, oil pumps and ball valve pumps. 


We buy complete plants outright 
WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St., New York, N. Y. 
TEL. WORTH 2-2708-2709-2710 


1945 


UNIT HEATERS 


2—Skinner 7500 & 10500 feet Radia- 
tion Floor Type with Blowers & Motors 


NATIONAL BOILER & EQUIPT. CO. 


POWER © November, 1945 


1378 Madison Ave., Indianapolis 


SPECIAL OFFER 


250 K.W. GENERAL ELECTRIC A. C. Genene- 
TOR, Type AT1-32- te Form S, 225 RP 
PE .8, 75.5 Amps., 3/60 0 V., Pedestal Sele 
Plates. includes G.E. i KW Exciter, type 
R C compound wound & switchboard. 


A. T. METTLER 


151-55 Washington St. Brooklyn 1, N. Y. 
ain 4—3804 


APPLICATION ENGINEERS 


2—200 KW Syn. M. G. Sets 440 AC—250 DC. 
96 and 48 KW—240 V. AC uniflow encine sets, 
375—K VA—480 V. 4-Valve Ball engine set. 

120 HP Fairbanks Morse diesel engine. 

3000 HP—i20 rpm GE slip ring motor and control. 
Complete diesel plant (3) 180 HP 240 V. AC units, 
All Inquiries Receive Prompt Attention. 


B. JOHNSON & ASSOCIATES 


W. Jackson Bivd. Chicago 4, Ill. 
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ree 1—15 KW, 250 V. 850 RPM, conn. to 110 HP, 440/ 3 
3—200 kva., G.E., type H, 34500-2300 V. 440/220 V. 3 ph. 60 c age Motor 
3—150 kva., G.E., H-KDD 13200-2300. 1—50 KW., 125 V., 
3—150 kva., Al. Ch., type OISC 10400-2400. 75 H.P. 2200/220 
3—150 kva., G.E., H-KS, 2400-240/120 V, 
2—150 kva., G.E., HTQ, 4150-240/480 V. Pe 
3—100 kva., Whse., SK. 4200-460/230 V 
wh, 
HARRY J. RICE eres. a. 
= 
| i if 
: 
H 
= 
HE H | 
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G) SEARCHLIGHT SECTION @ 


RECENTLY RELEASED 


TURBO-GENERATORS 1931-1941 


1500 KW Elliott-300#-213° Cond. 

1000 KW Elliott-185#-200° Cond. Bidr. 

(above new 1941-good for 400# 700°TT) 

Turbo NC Wemco 300#-40# BP (No 
Gen.) 

Smaller 200#-400# Cond, & NC Units 

6000 KW-250# 200° SH: 4000 KW-2007# 

4000 G.E. 200# 1250 SH 2300 v Surf. 
Cond. 

300 KW-200# 2500 KW-175# Cond. 
Units 


BOILERS—200# or Better 


1400 HP Sect. Hdr. 400# Pulv. 
1000 HP Edgemoor 200# 


POWER EQUIPMENT 


770 HP B&W Sect. Hdr. 225# 
600 HP B&W Sect. Hdr. 2004 Stkrs. 


HP B&W Sect. Hdr. 2254 “ 


365 HP Edgmrs. 1-313 2504 “ 

2—300 H.P. straight tube 250# Stoker 

Several HRT’s, Scotch Marines 150-250 
HP 


SPECIAL 
2 SKINNER UNIFLOW SETS 
1600 KW SKINNER 250 V D.C. GEN. 
ERATOR NEW 1932 
1—750 K.W. AMES UNIFLOW 480 V. 
GENERATOR. COMPLETELY RE- 
BUILT 


Engine Generator Sets—Steam & Diesel 
LET US PLACE YOUR IDLE EQUIPMENT 


PAUL STEWART & CO., INC. 


UNION TRUST BUILDING 


CINCINNATI 2, OHIO 


Over 50 Years of Service 


A.C. TURBINES 


FOR SALE 


TORS, type ATSB, form T, .80 P KVA 
3/60/2300 volt, 3600 RPM, 94 

connected to: CURTIS TURBINES non-con- 
densing, 175 tbs., type L-25"—2 stage, form C, 
serial % 19177-19178. 


STEAM GENERATOR SETS 
Vertical 125 V., DC, 416 Amps., 
M, 100 Ibs. pressure, flywheel governor. 
Sturtevant Vertical 125 V.. OC. type 
VS7, 10 x 9, 100 ibs. pressure flyw heel governor. 
2—35 KW Westinghouse Tortines 125 volt DC, 
100 Ibs. pressure. 


ALJON ELECTRIC DIESEL CO. 
151-55 Washington St., Brooklyn 1, N. Y. 
Main 4-3804 


(2) ERIE CITY WATER TUBE longi- 
tudinal drum straight tube boilers. sin- 
gle independent settings & supports, 
complete in every detail including Com- 
bustion Engineering Co. Type-E. stokers 
designed for bituminous coal, brick 
work removed, immediate delivery. 
NOT e Boilers will be dismantled 

s and NEW TUBES furnished 
for EXPORT. Heating surface 4050 sq. 
ft. (405 H.P.) 160#. 7% years actual 
service, OHIO, PENNA. & ASME ST’D. 
stamping, Drawings & data sheets 
available. 

H. P. BRZARLEY 

3423-91st St., Jackson Heights, N. Y. 


DIESEL POWER 


45,000 Horsepower 


FOR YOUR SELECTION 
Modern—Immediate Delivery 
COMPLETE PLANTS 


H.P. Busch-Sulzer—9,000 KVA-6 units 
Engine Generator Plants 
ne Generator Sets 
1500 HPL KVA Capacity and Smaller 
Sets 


Electric Boat 
Fairbanks-Morse 
Super or MclIntosh-Seymour 
Atlas-Imperial General Motor 
Buckeye De La Vergne 
Ch cago Pneumatic Ingersoll Rand 
Washingion Iron Works Worthington 

PORTABLE POWER UNITS 


International Harvester Caterpillar Cum- 
mins Buda Super or Waukesha Sheppard 
Lisier Murphy Hercules 


IN STOCK—READY FOR SERVICE 
Shops and Warehouse Jersey City, N. J. 


Specify Your Diesel Power Requirements 


A. G. SCHOONMAKER CO. 
Power Equipment 
50 Church St. Phone Worth 2-0455 


NEW YORK 7, N. Y. 
Business Established 1898 


Busch-Sulzer 


FOR SALE 


i—100 GPM Worthington 125 Ibe. Aye fire 
ump direct connected on 100 HP 
Type CS 3760/2300 "800 RPM 

motor. 

1—IR cross compeund 300 RPM air-compressor 

cylinder 11” and 7” by 10° beit-driven by 60 HP 
Westinghouse 3/60/2300 volt slip ring motor. 
i—IR Type 10 cross-compound steam driven air- 
12” and 744” by 12° 


100 Ibs. 
Casey. Hedges water tube boiler 150 


i—500 KW GE steam turbine 150 Ibs. steam con- 
densing direct connected to 500 KW 3/60/2300 

voit 3600 RPM = turbe-generator with wheeler 

sortase condenser 

3~728 HP each Erie City boilers Type No. 6-% 
vertical bent tube water tube. ASME cede 180 
ibs. with individual stacks. 


3/60/2300 1250 KW turbe-generater 
I—GE 600 KW 175 form B 4 stage | 


condenser steam turbo direct ocennected 
3/60/2300 voit 600 KW of. 8 turbe-generater. 


RALPH H. ROGERS & CO. 
306 Millsaps Bidg. ; 
Capital & Roach Sts. Jackson, Miss. 


| 
METROPOLITAN 


reumbiNG SUPPLY CO., INC. 
INDUSTRIAL AND MARINE SUPPLIES 


T 
COPPER-CEMENT LINED PIPE 
Power Plant Vatves & 


212 East 31st Street, N.Y. C. 


HOURLY NATION-WIDE SHIPMENTS 
Phone MUrray Hill 3-34 oe 


GLANS & CITIES A 


“400 KW STEAM GENERATOR SET 


400 KW Westinghouse 3/60/2300 or 440 vt. genera- 
tor. direct connected to—Allis Chalmers 4-valve 
Corliss type full veleasing steam engine. 26x37, 
complete w/panel board, voltage regulator, field 
nnn Exceptionally good condition. Priced 
reason 

GENERAL MACHINERY & 
809 Woodland Ave., Kansas City, 6, Mo 


Telephone Victor 0918 


FOR SALE 


1—400 H.P. B & W Water Tube Boiler 
160 Lbs. 

1—350 H.P. B & W Water Tube Boiler 
150 Lbs. 

1—300 K.W. General Electric Turbine 
Generator Set 3/60/2300. 

1—250 KVA. Allis-Chalmers, Moore Tur- 
bine Generator Set 3/60/2300. 

1—100 K.W. Allis-Chalmers Generator Di- 
rect Connected to 14” x 16” Skinner 
Engine. 3/60/220 

1—100 KVA Crocker-Wheeler Belt Genera- 
tor 3/60/2300 

1—120 H.P. Fairbanks-Morse Model 32-E-12 
Two Cylinder Oil Engine. 


TENNESSEE MACHINERY CO. 
121 Third Ave. S., Nashville 3, Tenn. 


POWER EQUIPMENT COMPANY 

Sq. Cage—220/440 V. 60 Cy. 3 ph. 

West cs 1300 

$0 on 


OIL—AIR 
CIRCUIT BREAKERS 


Handle. Trip 
Coils and Currents, 

1—800 A Conduit E4 600 VY. 
3 PST Handle, Trip Coils 
and Currents. 

1—1200 A. GE FK 133 A$ 
PST 7500. Handle with 
Trip — and Current 


Transf ) 
12000 A GE CK 8 Air Breaker 8 PST 600 


1—3000 A GE FK 25 Oil ean ol 3 PST 600 Vv. 
Solenoid operated with curren 


G.E. 


900 

900 

Ww 1200 
q Variable Speed 230 V. 


400,°1600 
West, Bk 400/1200 
8K 


5600/1500 
400/ 1600 


WATER TANK & TOWER 


60,000 gal. tank on 98' tower 
riser pipe 
IRON & STEEL PRODUCTS, INC. 
13488 S. Brainard Ave., Chicago 33, Ill. 
"ANYTHING containing IRON or STEEL" 


FOR SALE 


One 6060 Combustion Engineering Stoker 


(new), 24 square feet, effective great area, designed 


to burn 530 pounds rice coal per hour. Further 
information may be obtained by addrassing Mr. 
John J. Schiedel, Secretary, School District of the 
Township of Upper Darby, Lansdowne Avenue and 
School Lane, Upper Darby, Pa. 


SEVERAL, HUNDRED OTHER ITEMS IN” STOCK 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 


154 ANDREWS ST. Tel. MAin 568 or 569 ROCHESTER 4, N. Y. 


POWER November, |945 


| 
| 
| | 
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G SEARCHLIGHT SECTION @ 


IN STOCK! 


ELECTRIC MOTORS 


D.C.—230 V. 10 to 15 - 
ALL MAKES AND TYPES 


D.C.—115 V. 1/3 to 25 H.P. 
ALL MAKES AND TYPES 


Induction Type—220 V.—2 Ph.— 
60 Cy. 
i—5 H.P. Burke—Type EB 5—1130 RPM. 
5—900 


i—5 H.P. Burke—Type EB 7 -P.M. 
Robbins & Myers—TYPE K—850 


i—10 H.P. Burke—Type EM 1.2—900 R.P.M. 
2—20 H.P. Burke—Type EM 3—i200 R.P.M. 
i—20 H.P. Crocker Wheeler—ii70 R.P.M. 

i—35 H.P. Burke—Type EM—4.5—900 R.P. 
i—50 H.P. Burke—Type EM—4.5—1200 R.P.M. 
1—150 H.P. West—Type CW—1765 R.P.M. 


GENERATORS 


One 250 K.V.A. and one 300 K.V.A. 

Wheeler Generators direct connected to Skinner 
Tandem compound engines—480 volte—3 phase 
60 cycle, switchboard, piping. 


300 K.W. Electrio Generator, 2300 

gh., 60 direct connected to Curtis 
Steam Festina, ibs. pies.—3600 R.P.M. with 
15 K.W. G.E. direct connected exciter. 


One Quimby 4 stage Centrifugal pump direct oen- 
nected to 75 H.P. G.E. motor—220 voits—3 phase, 
60 cycle, 1750 R.P.M.—S00 G.P.M. 150 tbs. pree- 
sure, 

One American Well 2 saps Centrifugal pump di- 
_ connected to 30 H mot 


FEED WATER HEATERS 
One Goubert feed water h brass 
ne Cochrane water heater, 64” 
lor g—1000 H.P. capacity. 
BOILERS 
One 444 H.-P. Union 1 w 
steam boiler 200 Ib. 
coal or oil fired. 
STEAM ENGINE 


40 H.P. Nagle vertical steam engin i 
12” cylinder, 12° stroke, flywheel 54’ 


EMSCO EQUIPMENT CO. 


EMIL A. SCHROTH, Owner 


50 Hyatt Ave. Newark 5, N. J. 
Phone Mitchell 2-3536 


FOR SALE 


360 HP Fairbanks-Morse Y-VA, 14x17 full 
diese!, cold start enaine, direct connected 
to—300 KVA 3/60/2300 vt. complete 
w/switchboard and starting equipment. 
240 HP Fairbanks-Morse Y-VA mod. 32, 
4 cyl. 14x17 full diesel engine, direct con- 
nected to—200 KVA 3/60/2300 or 440 vt. 
generator, complete w/switchboard and 
starting equipment. 

GENERAL MACHINERY & EQUIPMENT Co., 
809 Woodland Ave., Telephone Victor 0018 


75 KW—AC Generator Burke—3/60/ 
240-480 New 1938—1200 RPM. 


BARGAIN 


ROBERT SCHOONMAKER 
__P. ©. Box 232, Port Washington, L. I., N. Y. 


PRICE RIGHT FOR QUICK SALE 


Lot West. push-button type Class 11220 FN, 
1 HP Spec 17C 440V CONTROL (Brand 
New) for 1 HP Comp Job—or larger units. 


IRVING SCUWARTS, 
R 15327, 327 S$ LaSalle, 


Chicago 4 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 
1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type Mt 412 
slip ring motor 
1—275 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1175 RPM slip ring 
motor 
1—250 HP General Electric, 3-60-440V, 450 
RPM, type 1-M slip ring 
1—200 HP Westinghouse, 3-60-2200V, 600 
RPM syn. 74956114, direct conn. ex- 
citer and starter 
2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 
2—100 HP, General Electric, type 1-17, 
from K, 3-60-440V, 350 RPM 
1—100 HP Westinghouse, type CCL, 3 ph. 
60 cy., 2200 V. 1750, Squirrel Cage 
1—100 HP Allis-Chalmers, type ANY, 3 ph. 
60 cy., 220V, 580 RPM slip “eg 
1—100 HP General Electric 3 ph. 2 = 
4000V. 720 RPM syn., type TS with 
rect connected exciter 
1—150 HP Allis-Chalmers 3-60-440V. 450 
RPM slip ring 
3—100 HP, General Electric, 3-60-440V, 450 
RPM sq. cage 
4—75 HP G. E. 3-80-2300V, 400 RPM, type 
I, sq. cage 
1—75 HP General Electric, type KT, frame 
562, 3-60-440V, 450 RPM 
1—75 HP Fairbanks-Morse, type H, frame 
105C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 
1—75 HP Lincoln, type 1Q, 3 ph. 60 cy. 
3 phase, 440V, 600 RPM Squirrel Cage 
2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 
1—60 HP Lincoln 3-60-220V frame IXM, 
900 RPM slip ring 
1—50 KW factory built m-g set, 125 Volt 
Ideal 900 RPM driven by 75 HP, sq. 
cage 220/440 V. motor 
1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form K 
1—80 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 
1—80 HP General Electric, 3 phase, 60 
cycie, 440 volt, 600 RPM, type MT 556 
slip ring motor 
1—59 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 
1—50 HP Triumph 3-60-440V, type C12 
1150 RPM, slip ring, rotor & stator re- 
wound 
1—50 HP General Electric, 3-60-440V, $00 
RPM, type I-M, slip ring 
1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 
2—S0 HP Allis-Chalmers, 3-60-440V, 720 
RPM, slip ring 
1—50 HP General Electric, 3-60-440V, 690 
RPM, MT 546, slip ring 
1—50 HP Waqner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 
1—50 HP Allis-Chalmers, 3-60-440V, 490 
RPM, Sq. Cage 
1—SOHP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 
1—50 HP General Electric type I-M, 3 ph. 
60 cy. 440V, 720 RPM slip ring 
1—45 KVA Fairbanks-Morse, 3 ph. 60 cy. 
220 V, 1200 RPM alternator 
2—30 HP Fairbanks-Morse, 3 ph. 60 cy. 
2220V, 3600 RPM, type HO, frame 12B 
ball bearing 
1—50 KW, Allis-Chalmers, factory-built, 3 
bearing M-G set, 125 volt DC driven 
by 75 HP, 3 phase, 60 cycle, 220 volt 
1165 RPM motor 
2—175 HP, 230V, type 
SK, 150 to 550 RP 
1—100 HP General it type CD, fr. 
123, 230V, 1200 RPM 
1—100 HP Westinghouse, SK, 230V, 600 
RPM 
2—75 HP Diehl, 230V, comp. interpole 700 
RPM 


The Wente Electric Co. 


Hamilton, Ohio 


Rebuilt Motors & Generators Siace 1906 


POWER © November, 1945 


™ NEW & 
REBUILT 


ELECTRIC EQUIPMENT CO. 


63 CURLEW ST. . . ROCHESTER 1, N. 
P.O. Box 51 . . Phone: Glenwood 6783-4-5 


SPECIAL VALUES 


1000 KW. 250 v. steam engine gen- 
erator set 


500 KW. DC MG. 600 v. DC 900 
speed, Allis Chalmers. 


400 KW. 3 unit 250/500 volt Gen. 
Elec. Syn. M. G. set — 


120 KW. 500 v DC gasoline engine 
gen. set 


100 KW. 125 volt, 
M.G. set Syn. Drive 


70 KW MG. Set 70 v. 1000 Amp. 
Burke, syn. drive 1200 RPM 


35 KW. 125 v. M. G. set. S. C. Drive 


150 KW Rotary Converter. 125/250 
Volt, 1200 RPM 2300 V AC 


6—15 KVA New G.E. 120/208 V. 60- 


3-1800 A.C. Generators and Eng. Gen. 
Sets 


100 KW. 125/250 volt, 1200 rpm. Gen- 
eral Electric synchronous rotary con- 
verter 


300 KW. 250v. West. 900 rpm. syn. 
rotary converter 


4—200 HP. G.E. type KF vertical 
440-60-3-900 Class 1-D explosion proof 
motors 


COLLECT 


G.E. 1200 rpm. 


1—100 HP. same description as above 


1—700 H.P. GE-KT-2300-60-3 1800 
R.P.M. Motor 


129—15 KW. Westinghouse type SK 
93, 125 volt, 1200 rpm. New D. C. 
single bearing Generators 


-- 
15—New Reliance type 2VS vertical 
MG sets 250 V. D. C. 


—— 
18—New Reliance type 5 VS vertical 
MG sets 250 V. D. C. 


We have hundreds of wanted electr'cal 
items in our large warehouse. Whatever 
your wants electrical, wherever you are, 
wire us collect. 


EQUIPMENT CO. 


BOX 51, ROCHESTER, N. Y. 


PHONE GLENWOOD 6783 


35! 


with magnetio starter and safety switch. 
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SEARCHLIGHT SECTION 
YOUR ELECTRICAL DEPARTMENT NEEDS ONE OF THESE INSTRUMENTS phase eyete £000/2300, 


has had. no service. Direct connected 
exciter. $3500.00. Switchboard extra. 
37 motors 100 to 500 Hp. various speeds. 
400 motors 5 to 100 Hp. — yt and slip ring. 
Special and standard starters 
400 KW General Electric 250 volt/125 volt d-c 450 
RPM generator. 
#@0 other assorted motor generator sets. 
MODERN PLATE VALVE COMPRESSORS 
2740 CFM Ingersoll-Rand type ORC-3 (25% air 
compressor. 
200 CFM C.P.T. 19x10xi4 synchronous, V belted. 
1200 CFM Worthington (5xi5x10. 502 unit. 
3—1000 CFM Vacuum pumps, ume 
760 CFM C.P.T. 17x10, 302 unit 
2—369 CFM Ingersoll ER-1, 100% units 60 Hp. 
70 smaller compressor units. 
2—Aftercoolers 2000 CFM. Large air receivers. 
200 — per hour 200% Elliot closed feed water 


hea 
LEA. “ELECTRICAL co. 
359 W. Chicago Ave. Chicago, Ill. 


FOR SALE 
One Flynn & Emrich 40-A Series (new) 


EE ERS Further information may be obtained by 


addressing Mr. John J. Schiedel, Secretary, 
School District of the Township of Upper 
Darby, Lansdowne Avenue and School 


A complete tester 0 to 200 Megs with 500 volt D.C. supply and no crank. Three a> See Sn Se 
ranges A.C, and D.C, voltage 0 to 150, 0 to 300 and 0 to 600. All of above in one 


complete carrying case with no extra ipment necessary. Immediate delive 
$99.50. FOR SALE 


PORTER ELECTRIC COMPANY, INC. One Dayton Ram Type Boiler Stoker 
612 Third Ave. So. GEneva 8655 Minneapolis 2, Minn. ge gg Age og 
ELECTRIC POWER PLANT EQUIPMENT COAST TO COAST SIEMON CO. 


State & Dewey Sts. Bridgeport 5, Conn. 


WANTED LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
75 to 100 horsepower Keel ATION, AUGUST 
FOR YOUR 1912, AND MARCH 3, 1933 


in new condition. State of New York i ai 
Electric motors, AC and DC County of New York 
Compensators Before me, a Notary Public in and for the State and 


county aforesaid, personally appeared J. A. Gerardi, 
Generators FARBOIL PAI NT co Inc who, having been duly sworn acrording to law, deposes 
79 ° and says that he Is the Secretary of the Metiraw- nil 
sd ° th to the of his knowledge an 
Air and Oil Circuit B — belief, a true statement of the ownership, management, 
the above caption, requir ugust 
Exhaust Fans 1912, as amended by the Act of Maren 
Control Equipment bodied in section 537, 
Send us list with full details printed on the reverse ‘of this form. ' to awit: 


WIRE OR PHONE WANTED 1, That the name and address of the publisher, editor, 


Swain; Editor, ley; 


154 ANOREWS ST.. ROCHESTER 4, N.Y. 2. a ~ the owner is: McGraw-Hill Publishing Com- 
“are Moin 568 569 Send specifications to: pany, Inc., 330M West 42nd Street. New York City. 
elephone Moin > 4 W-929, Power Stockholders holding 1% or more of stock: James H 


sraw, H. McGraw, 
520 North Michigan Ave., Chicago 11, In, James H. McGraw, 


is f 


ELECTRIC MOTORS 
10 H.P. 3 or 4 Speed Motor 


J 
LARGE AIR COMPRESSORS with controls. 3-60-220. Cin, 


in, 
PAUL JAY bare 1, I ; That the known bondholders, mortgagees, and other 
q at the 
401 Broadway New York 13, N. Y. 550 North Michigan Ave.. Chisago 31, security holders owning or holding 1 per cent or more of 
of bonds, mortgages, or other securities 
are: None. 


WANTED WIRE and CABLE 4. That he two next gore. giving the 
y names of the owners, stockholders, and security holde 

required, with or witho - security holders as they appear upon the of the 
ters. Consider units 225 HP and larger. Also . aa. pg te oo ee company but also, in cases where the stockholder or 
smaller high speed units for standby structions now available. security holder appears upon the books of the company 
erence given units immediately available. as trustee or in any other fiduciary relation, the name 

Give cometeto detalis and price. Send us your inquiries or offerings ch 
Address Power UNIVERSAL WIRE and CABLE CO. 
330 West 42nd St.. New York 18, N. 2022-D WEST MADISON ST. CHICAGO, ILL. belief as to the uoumameases oa conditions under 
330 West 42nd St... New York 18 oi which stockholders and security holders who do not 
apocer upon the books of the company as trustees, hold 
WANTED stock and securities in a capacity other than that of ® 
FOR SALE bona fide owner; and this affiant has no reason to be 


Person, associ 

SURFACE CONDENSER || | 
condensing Tur nerator 
1500 to 2000 Sqr. ft. surface area for months. Throttle Pressure 250 lbs. gauge ry A. G I 
use on a steam turbine, Must be in good Back Pressure 15 lbs. Immediate Delivery. INGRAW-HILL, PUBLIGHING COMPANY, INC. 
order THE BLANTON COMPANY ma. 2. 12nd subscribed before mo this S0th day of 

DREW S. FORMAN CO. 3400 St 7. Me ELVA MASLIN 
(My commission expires March 30, 1946.) 


AN 
1425 Dorchester St. W., Montreal, Canada elephone MAin 4345 
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VIBROTEST 
Ca 
| 
| 
| | 
| r 2nd Street, New York City: Mildr Ww. 


G) SEARCHLIGHT SECTION @ 
PUMPS MOTOR & STEAM DRIVEN © CONDENSATION RETURN UNITS ROTARY PRESSURE BLOWERS 


Pum: 
190 Northwest 320 1750 HIGHEST PRICES PAID FOR YOUR IDLE EQUIPMEN Pumpe— All 
19 Grach wheel. 118 GUPERIOR EQUIPMENT (0. 
to Tis All Makes 138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 ns. 
' BOILER 1) PMENT 
Heine Boiler 360 HP, Code Stamped 167# t) 
pressure. Full trim. Hartford Insured. 
Immediate delivery. Missouri shipment. 
F. W. HAY & COMPANY FOR MINES AND MILLS 
erry 
ee ee Se © Converters, Motor Generator Sets, A.C. and D.C. Motors, 
J Control Equipment and Transformers. 
+ 
- Diesel Engines Available items to numerous to list 
- | Marine and stationary C. B. LOCKE COMPANY 
. LIEFKE P. O. BOX 3227 CHARLESTON, 32, W. VA. 
57-21 Cooper Ave. 27, N. Y. Phone 38-136 
HEgeman 3-4335 
45. 
BOILER NEW and USED EQUIPMENT AVAILABLE 
bullt in accordance with the A.S.M. Power Plants, Sub-Stations, Transmission Lines and Construction 
Gas fired, with Duplex APPARATUS EXC HAN GE 
ent, 
on The Parkersburg Rig & Reel Co. 
= PARKERSBURG, W. VA. EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK 6, N. Y. 
ons, 
tor, TURBINE GENERATOR FOR SALE 
rilip General Electric 500 Kilowatt .8 P. F. 4 stage One 50 HP Erie City Economic Boiler, 110 Ibs. 
usi- $600 R. P. M. condensing 150 Ib. pressure 3 phase pressure, Good Condition, now in operation. 
2nd 80 cycle 4300 volts with direct connected exeiter One Combustioneer Stoker New, 350 Ibs. per hour, e e 
= condenser fitted to the above boiler, necessary switches and 
diate. possession: One ane old, 18—New Leland in original cases, 
le roils. 
FLOUR Inc. One ‘copper pearing chase. 3 HP, 300 V., 2400 RPM 
All above equipment $1500.00, including all valves, ? 
P. ©. Box 2568 Kansas City 13, Mo. Seri d. M b d 
336 One Pomona Deen Well pump 100 ft. shaft and eres wound. ay be use 
FOR SALE at 100 feet total head. One as either motors or genera- 
330 ’ ” . a 2000 gal. pressure tank for same with all con- 
Used 16 x 72 Erie HRT Boiler concen, to move 
at and close to siding platform. NEW ENGLAND BUTT CO. 
eal a. CHICK & SON. INC Fox Valley Laundry & Cleaners 304 Pearl St. Providence 7, R. I. 
_ Silver ime . 211 S. Ist St. St. Charles, Ill. 
the FOUR WINKLER STOKERS The following 
— If it's Tools—We have it, Can get it, or tt 2 #150—2 #200 complete with all controls used boiler equipment 
AL. len‘t “UNIVERSAL “te Free!! only one — perfect condition for FOR SALE 
itumin: a coal. 
mame Demattels, Prasigent — 2—Wickes 3 drum Bent-Tube Boilers, 617 
raphe 1827 Grand SHIPMENT: OVERNIGHT BY J. PHIPPARD cack 
A, AIR: TO ANYWHERE—USA. Box 67 Malverne, Long Island, N. Y. 
not Heating gurface—6170 sq. ft. 
one FOR SALE te on 
oe FOR SALE when operating @ 200% rating. 
sock COAL STOKER STOKER 
scrow-type horse power | | Brand new Fredrick Soke 20508 Hore chan arte ker 
INC. installed fuller details if interested. Write: Inquiries should be addressed to the 
H . . 
aay of FS-927, Power Kraft Corrugated Containers, Inc. 
ASLIN 330 W. 42nd St., New York 18, N. Y. SOUTH KEARNY, NEW JERSEY e 
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D.C. MOTORS ALL SIZES 


h Vv 26000ED C.F.M. Press Make Type 
= NeshJeun Var Host 6000 3 Ibe. Roots Belt ar. 
Rand Centrit 

9700 110° a. aoe Condensation Unita, 100 to 250.000 EDR 3000 3 Ibe. Root Bels ar. 
1100 Allis-Chalm Centrit C.F.M. Pressure Make ype 235 1 Ib. Fuller D 
1500 100° De Laval Centrif 850 100 Laidlaw Hor. Dup 110 15 Ibs. Beach R _—iBelt dr 
400 625° LeCourtenay Centrit 500 60 Ing Rand team 
250 525 Le bw a 400 125 American Horis. VACUUM PUMPS 
$08 350 40 Worthing Horiz. 

ulis plex 140 125 ~_ Vert. Dup. 1000 15 in. Roots Belt dr. 
175 4 Guulds Priplex 100 33s Yert_Dup. 350 27 Worth Belt uf 
28 100 high vac. Beach Gear df 

enne elt ar. 
1 TURBO- CENTRIFUGAL BLOWERS 100 29 in Devine Belt dr 
750 {team tbs. Ing Rana Motor dr. 100 20 In. N 
500 1 ‘oster steam os. pencer otor dr. 
9r0 10 % Ibs. Ing Rand Motor dr. 
700 Ibe. Allen Billmyer Motor dr. HP Make Volts 
EAM DR SETS 675 3. Spencer Motor dr. 150 West. 40 
M. G & ST 450 Spencer Motor ar. 4 

K.W. Muke Volts y 50 2300 1750 I 
TS Anwa 40DC. dir dr. Eng C.F M. St. Pres. _Make Type 4 GE. 220 870 342 
17 Sturt Turbine 110DC. Direct Drive 100 60000 °-5" || Buffalo Various 30 Wagner 220 850 Bi. rg. 
7% Sturt Turbine’ 110 D.C. Direct Drive 100 15000 \4%°-16 02. American Various ‘Also. 10 to 30 H.P. in All Makes 


SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES 


STEAM ENGINES 
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The two principal elements 
of Swartwout Feed Water 
Regulators: (1) the Generator, 
placed on boiler drum pip- 
ing; (2) the Regulator Valve, 
placed anywhere convenient 
on feed water supply line. 


® Positive, consistent feed water regula- 
tion helps keep busy plants like yours at 
top capacity these days. The Swartwout 
“S-C” System has a sound record of trouble- 
free performance, assuring sensitive quick- 
acting control that protects your boiler from 
dangerous water stages. 


The thermo-hydraulic principle on which 
the Swartwout System operates permits wide 
leeway in the location of the two major ele- 
ments. They are connected through a single 
line of flexible tubing. Completely automatic 
regulation, requires little attention from op- 
erators, and practically no maintenance. 


Swartwout Feed Water Regulators are pleas- 
ing thousands of engineers by these features: 
(1) Simplicity of construction— avoids com- 
plicated adjustments. (2) Ruggedly built to 
operate under severe conditions. (3) Easily 
adjusted to varying conditions. (4) Easy to 
install on any boiler. 
Write for Bulletin S-20-D. 


t POWER PLANT 
EQUIPMENT 
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Years of experience in interpreting piping requirements, 
strategically located pipe fabricating plants, and the most 
complete line of pipe hangers... these are the reasons why 
Grinnell supplies piping and hangers exactly suited to the 
individual layout. GRINNELL COMPANY, INC. Execu- 
tive Offices, Providence 1, R. 1. Branch Warehouses in prin- 
cipal cities. Pipe Fabrication Plants: Providence, R. L., 
Atlanta, Ga., Warren, Ohio. 


PIPE PREFABRICATION 


Complete facilities 
for the fabrication of 
every type of piping 
pretested before 
delivery. 


PIPE SUSPENSION 


Constant-Support Hangers for constant 
support of piping in all “hot” avast ; 
“cold” positions . . . full safety factor. 
of the supported system 

always maintained ... 

individually calibrated 

minimum headroom 

required. 


Engineered Spring 
Hangers... stock 
hangers for loads 
ranging from 84 Ibs. to 4700 Ibs. 
Change in supporting force of hanger 
held below 122% in 12" vertical 
travel of piping. 
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PROTECT CYLINDERS AND PISTON 
e@ RINGS FROM WEAR 


Here, on cylinder walls and piston rings, 
your steam-cylinder oil faces its toughest 
battle. It must fight both the thinning 
effect of high temperature and the washing 
effect of moisture, and form strong, tenacious 
films that will protect all vital parts from 
wear. And it must do all this with lowest 
possible oil feeds. Gargoyle Super Cylinder 
Oils are famous for strong films thet persist 
on rubbing surfaces to minimize wear. Get 
them in your engines and be sure of long 
cylinder and ring life. 


? RESIST DEPOSITS ON VALVE STEMS, 
e PISTON-ROD PACKINGS 


Valve stems and piston-rod packings are 
two other important battle-grounds for 
steam cylinder oil. Here, despite the high 
temperatures, oil must resist the formation 
of hard abrasive carbon deposits that cause 
steam blow-by and scoring of rods and stems. 
You can depend on Gargoyle Super Cylin- 
der Oils for this resistance to deposits that 
means clean valve stems and rod packings. 
Also, you'll find that these special oils sepa- 
rate readily from condensate to assure clean 
boiler feed, greater all-around efficiency. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. - White 
Star Div. - Lubrite Div. - Chicago 
Div. - White Eagle Div. - Wadhams 
Div. - Magnolia Petroleum Co. 

General Petroleum Corp. of Calif. 


GARGOY,. 
<i? 


Lubricants 


a ta 


TUNE IN “INFORMATION PLEASE’’—MONDAY EVENINGS, 9:30 E.W. 
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The ash fennel of a typical power plant of the early 19 

Seni of you will remember) won't: dirty, wet, smoky, foggy, dangerous plc 

to work, for aside from the foregoing hazards to health, there was always the danger of be 

struck by falling clinkers, 6r carbon monoxide gassing. Average conditions of those days are accurately ¢ 

picted by the photo in the upper right, while the photo in the lower left shows the A-S-H Type “C” Water Colle 

Ash Gate, which was installed in place of the one in the upper right. Note total absence of leaking water and, while 
shown pictorially, all the other unhealthy dangerous conditions were also eliminated. 

Perfection of an ash gate that really collected 100% of the water, 100% of the time was not easy, but with the 
operation and confidence of designing engineers of those days (many whose names are well known to most of you 
days) we succeeded. Though they must remain anonymous in this advertisement, they know, and we thank them. 

With the Type “C” Gate, a small sectional plate cast iron ash hopper, externally bolted to a steel framework, replac 
the fotmer heavy slab type construction. This led to our development of a design of Locktile, which permitted the reple 
ment of a single tile, without disturbing the rest of the hopper lining. A modern installation of hoppers and gates is sho 
the oval illustration. 

If your ash tonnages do not Warrant a Hydrojet System, A-S-H Hoppers and Gates are your best bet. Hundreds ¢ 
stallations prove it. Catalog on request. . 


AS ALWAYS WILL PIONEER IN ASH AND DUST REMOVAL 


“. 


ALLEN-SHERMAN-HOFF CO., 227 S. 15th St., PHILADELPHIA 2, PA. Offices & Representatives in Pri 


POWER ( which consolidated “Science and Industry,” “The Review,” “The Engineer, “The Stationary December, 1945, Vol. 89, No. 1 | 
monthly with tio office, 99-12 Albany 1, N. Y. 


Executive Offices, 330 W 42nd Street, New York 18, N. . Entered os second class matter, August ’25, 1936, at Albany, N. Y., under the act of March 3, 1 
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EGRNOLOGY DE 


ULK-FLO Solves Coal Handling 


ODERNIZING the coal handling sys- 
tem of the Atlantic Wire Co. boiler 
room not only made it more efficient and 
more nearly automatic, but solved the 
problem of providing better working condi- 
tions as well. 

With the previous method, coal was de- 
livered to the 170 HP boilers by means of 
an overhead monorail electric hoist system, 
with hand propelled trolley equipped with 
380 Ib. capacity bucket. This resulted in prevent wet coal from sticking to the inside 
considerable dust and the necessity for walls. Link-Belt is prepared to help you 
manual labor. solve similar problems. Send for Catalogs. 


DEC 3 1945 

With the -Flo convpyor-elevator, 
he coal acu" is outsige the boiler 
room wall. Slide gates in the wall lower 
the coal to the horizontal section of the 
Bulk-Flo. The vertical section delivers the 
coal to a suspended weigh larry, equipped 
with chute to hand-operated undercut gate 


to regulate discharge to stoker hopper. The 
weigh larry also has an electric vibrator to 


LINK-BELT COMPANY 


Chicago 8, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, 
Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. 
Offices in principal cities. 


At left: Vertical run of 
Link-Belt Bulk-Flo; boil- 
ers; and hand-propelled 
weigh larry. Below: Wall 
gates and chutes to hori- 
zontal run of Link-Belt 
L-path Bulk-Flo convey- 
or-elevator. 


Bulk-Flo combines in a single unit the func- 
tions of an elevator, a conveyor and feeder 

. with extreme flexibility of layout for 
coal and other flowable materials. 
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Photographs taken during erection give shape 
to, and help clarify, the setting drawing of 
these B&W Open-Pass Boilers shown on the 
opposite page. 


1) Lower header of rear wall and baffle wall 


2) 30-inch lower drum receiving circulating ; 
water from the upper 72-inch steam-and- 


water drum 8] 


§) Floor tubes of the primary furnace in place 
—these are continuation of the front fur- 
nace wall tubes 


4) Tubes in place for burner section of furnace 
front wall 


) Fully studded section of primary furnace 
: in combustion zone — when completed, this 
4 section will be covered by plastic chrome 
ore 


ree, 


Q Tangent bare tubes in side wall of open- 
pass section of furnace 


7) Bare tubes with flat studs between in lower 
section of side wall in open-pass section 
of furnace 


To EXPAND system capacity and improve 
fuel economy, the Consolidated Edison Com- 


This Hell Gate modernization project is 
another example of boiler selection being 


pany of New York is now .installing a 
65,000-Kw. topping turbine and two B&W 
1,000,000 Ib.-per-hour Open Pass Boilers at 
its Hell Gate Station, world’s second largest 
steam power station. 


These boilers are being installed in the 
floor space formerly occupied by twelve 
stoker-fired, straight-tube, 275-psi units, 
and will deliver nearly twice as much steam 
per hour as the twelve units they replace. 


The new steam generators are designed 
for pulverized-coal firing in slag-tap fur- 
naces. These and other features are shown 
by the drawing on the opposite page. 


Two million-pound B&W Boilers in : 


service in this plant since 1930, tests of which are given 
in ASME paper presented by W. E. Caldwell, June, 1933, 


ihe Twin-Set Hell Date, 


strongly influenced by long and satisfactory 
past experience with the economy and effi- 
ciency of B&W equipment. It is patterned 
after a similar successful topping installa- 
tion including B&W boilers, at Consolidated 
Edison’s Waterside Station. 


B&W has been successfully serving the 


nation’s: electric light and power indusiry 


since its very beginning . . . designing; 
fabricating, and applying steam-generat- 
ing equipment for every combination of 
operating conditions. This broad experience 
is at your disposal now in building to- 
morrow’s efficiency into today’s steam 
power plants. 
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PLUE GAS TO PRECIPITATOR 


AND INDUCED DRAFT FAN 


SHUT-OFF VALVE 


FEEDER 


Baw Wy 
PULVERIZER: 
\ 


Two 1,000,000 Ib.-per-hr. 900 psi, 950.F B&W Open 
Pass Boilers of this design are being installed at 
Hell Gate Station. Each boiler is served by four B&W 
Type E Pulverizers. Numbers on drawing refer to 


il 
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| 
BARE TUBES 


AIR FROM FORCED 
fan 


ES 
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© Looking up at 72-inch upper drum shortly after it 


SUPERHEATER 
OUTLET 


-NON-PETURN VALVE 


was hoisted into place. Tube holes are for tubes 
of the front wall, division wall between the fur- 
nace sections and the open-pass, and baffle wall 
between the open-pass and the gas pass contain- 
ing the superheater and the economizer. 


REAR MAREUP 


ATTEMPERATOR 


| PRIMARY 
SUPERMEATER 
a 


SECONDARY 


FULL STUO 
i 
aq 
| | 
\0 
30 FURNACE SLAG 
TAPHOLE 
TEMPERING | 
AIRDUCT S00 089 
PRIMARY 
AIR FAN | 
4 2 


captions on opposite page. 


Water-Tube Boilers, for Stationary Power Plants, for 
Marine Service . . . Water-Cooled Furnaces . 
heaters Economizers . . Air Heaters . . . Pulverized- 
Coal Equipment . . . Chain-Grate Stokers . . . Oil, Gas 
and Multifuel Burners . . . Seamless and Welded Tubes 
and Pipe . . . Refractories . . . Process Equipment. 
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Installed indoors or out, afloat or ashore, they protect boilers, 
turbines, piping, by removing corrosion-causing gases from 
water. The photo below shows a representative outdoor instal. 
lation—an Elliott deaerating feedwater heater on the roof of 
the Harvey Couch Station, Arkansas Power and Light Company, 
This unit is rated 300,000 Ib per hr, with maximum capacity of 
400,000 Ib per hr, and is mounted on a 125,000 Ib capacity 
storage tank. It: operates constantly, an unsleeping guard 
against the ever-present enemy, corrosion. 


a 
a of rer n 
ond engine are 
3 provle™ 10 


eater: 


ANOTHER OUTDOOR ELLIOTT DEAERATING FEEDWATER HEATER INSTALLATION 
is in the Butadiene Plant of Phillips Petroleum Company, Borger, Texas. Two 
Elliott 453,000-Ib-per-hr deaerating heaters will shortly be joined by a 
third similar Elliott unit to take care of plant expansion. These heaters handle 
cold zeolite treated water, deaerating to commercial zero oxygen, a tough 
assignment. Elliott turbines, blowers, barometric and surface condensers 
also serve the Borger plant. 


, at: JEANNETTE, PA. - RIDGWAY, PA. - SPRINGFIELD, O. - NEWARK,N. J. - DISTRICT OFFICES IN PRINCIPAL CITIES 
GAS TURBINES GENERATORS AND MOTORS + BLOWERS AND 


“DESUPERHEATERS. TUBE 
AINERS- NONRETURN VALVES. 


# 
N-987 
Company Heater Dept., JEANNETTE, 
TLTERS FEEDWATER HEAT ERS AND D EAERATORS 
LEANER GREASE EXTRACTORS + SEPARATORS + 


With DIAMOND AUTOMATIC 


Just push a button . . . that’s all you do to clean the 
entire boiler, superheater, economizer, and air heater 
(whether soot blower elements are fixed or retracting). 
All blowers then operate in proper sequence and at 
the correct blowing speed. No blower can be over- 
looked or incorrectly operated by a careless operator. 
This automatic operation entirely eliminates the need 
for an attendant. 


The program panel shown above controls both 
retracting and nonretracting blowers arranged in 
three groups; any desired number of groups can 
be had when system is designed. One “start” button 
controls all groups, but any group can be operated 
independently of other groups if desirable by 
simply throwing a switch on the panel. 

Blowing sequence of the units in any group 


DIAMOND 


and the Automatic Control 
makes sure that all Soot 
Blowers operate in Proper 
Sequence and at the Right Speed 


can also be easily altered to suit changed conditions. 


Compressed air has a greater density than steam and 
therefore provides better cleaning. The air is dis- 
charged from permanently installed elements (see 
bottom of right-hand page) in a series of short puffs 
with substantial pauses between. Spreading the clean- 
ing cycle over a longer period of time eliminates stack 
discharge nuisance and permits use of a much smaller 
compressor. 


Diamond Automatic Sequential Air Soot Blowing Sys- 

tems have been in very successful central station use 

since 1940. For further information, write for Bulletin 

No. 956 which illustrates and describes an installation 

_, ona 900,000 lb/hr boiler in a modern eastern 
central station. 


ER SPECIALTY 


DIAMOND SPECIALTY 
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Opens Drain and 


| Main Steam Valves | 2 


Blower No. 3 


NO FEED WATER MAKEUP — Using compressed air 
instead of steam as the cleaning medium, there is no 
condensate loss due to soot blowing. This is particu- 
larly important where makeup water is a problem. 


SAVES FUEL—Experience gained during several years’ 
operation on a number of installations indi- 


SEQUENTIAL AIR SOOT 


rms Up Piping | 


5 Forgets to Operate | 6 Operates Blowers 


No. 4,5, et. 


3 rates Blower 


4 Operates Long Retracting 
No. 1 Too Fast 


Blower No. 2 


Considerable Time 
of an Attendant is 
required to Operate 
Conventional Soot 
Blowers. . AND 
THERE NO 
ASSURANCE 
WORK WILLAL WAYS 
BE CORRECTLY 
DONE! 


Closes Main 
Steam Valve 


1940 and one 900,000 Ib/hr and one 550,000 Ib/hr 
units installed in 1942 has proved the maintenance 
cost is unusually low. 


ELIMINATES PIPING INSULATION —When air is used 
for cleaning, the soot blower piping is not insulated. 


cates that automatic sequential air puff soot 
blowing uses only % to x of the energy from 
the coal pile that is needed for steam blowing. 


REDUCES MAINTENANCE—Experience on two 
900,000 Ib/hr boilers placed in operation in 


At right is the Diamond Air Puff Soot Blower having 
element permanently installed inside the setting; various 
types of retracting soot blowers are also used in the 
Diamond Automatic Sequential Air Soot Blower System. 
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BAILEY METER COMPANY 


IN YOUR PLANT 


There may be opportunities for the im- 


provement of power service as well as 
for increasing safety, saving fuel and 
reducing maintenance by the proper 
application of Bailey Controls. Get the 
recommendation of your local Bailey 
Engineer or write for Bulletin 15-C de- 
scribing Bailey Controls for Steam Plants. 
Bailey Meter Company, 1036 Ivanhoe 
Road, Cleveland 10, Ohio. In Canada— 


Bailey Meter Company Limited, Montreal. 
A-94 


IVANHOE ROAD . 


Controls for Steam Plants 


CONTINUITY 


Fewer outages of boilers and prime movers 


improve continuity of power service. 


CAPACITY 


In addition to increasing steam generating 
capacity Bailey Controls also increase output 
and efficiency of prime movers by supplying 


steam at design conditions. 


HEAVY LOAD SWINGS 


Simultaneous regulation at all points of con- 
trol accurately and safely takes the boiler 
through heavy load swings. 


PROCESS STEAM 


Steam at correct pressures and temperatures 
for process operation is furnished by combus- 
tion and steam temperature controls. Pressure 
reducing and desuperheating control systems 
insure adequate low pressure steam. Combus- 
tion control usually does away with the need 


for a steam accumulator. 


TEMPERATURE 
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Boiler Control Panel for a 700,000 Ib. per hr., 900° F. steam tem- Him 
perature pulverized coal fired central station boiler. Bailey Controls 
for Combustion, Feed Water, and Superheated Steam Temperature 
are based on the recorded measurements of Steam Pressure, Steam 
Flow, Air Flow, Feed Water Flow, Drum Water Level and Steam 
Temperature as made by metering equipment on this panel. 


Power-Process Control Panel for two 250,000 Ib. per hr. oil and gas fired refinery boilers. ! "4 
Bailey Controls for Feed Water Flow, Feed Pumps, Condensate Pumps, Gas Flow, Desuper- i 
heating, and Pressure Reducing originate af this panel from the accurate measurements 
of Bailey Meters, 
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( POSITIVE CONTROL OF FUEL 
FEED AND DISTRIBUTION 


Rate of fuel feed is adjusted to the 
load at all times. Even distribution 
of coal (which is the very essence of 
successful spreader operation) is un- 
der accurate control regardless of 
size of grate or size consist of coal. 


12 


POSITIVE CONTROL OF AIR 
DISTRIBUTION & DIFFUSION 


Iron Fireman combustion efficiency 
is due in large measure to its effective 
control of the air supply. Distribu- 
tion of undergrate air is uniform over 
the entire grate area, and complete 
diffusion occurs within the fuel bed. 


POSITIVE CONTROL OF 
FUEL-AIR RATIO 


The volume of air passing through 
fuel bed is always correctly metered, 
despite variations normally occurring 
in fuel bed resistance. Correct ratio 
of fuel and air abates smoke and 
prevents the formation of clinkers. 
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PNEUMATIC SPREADER STOKER 


‘ough 
tered, 
irring 

ratio 
> and 
nkers. 
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— for quick pick-up 
— steady steam pressure 


—low maintenance 


—low cost power 


RON FIREMAN’S quick response to automatic 
controls makes this stoker readily adaptable to the 
most diverse operating conditions. Many Iron Fireman 
installations maintain a steady steam supply even when 
requirements vary within the space of a few minutes 
from a minimum stand-by load to maximum capacity. 
Throughout the whole firing cycle the same high combus- 
tion efficiency is maintained by sensitive, positive control 
of all factors of combustion. All mechanical parts of the 
Pneumatic Spreader stoker are readily accessible, and all 
furnace parts are protected against direct furnace temper- 
ature. Iron Fireman’s outstanding record of economical 


FIREMA 


HEAVY DUTY STOKERS 
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THE IRON FIREMAN 


operation results from a combination of low maintenance 
costs, efficient combustion of low cost fuel, increased 
boiler efficiency, and low labor costs. 


Nation-wide Engineering Service. Iron Fireman's 
engineering staff is a highly capable, fully manned organization 
that extends to all parts of the country. Each installation is 
engineered to the job, with furnaces and combustion chambers 
correctly proportioned to individual fuel and load requirements. 


Free Boiler Room Survey. You can have an engineering 
survey of your own boiler room without cost or obligation. Write 
to Iron Fireman Manufacturing Company, 3845 West 106th 
Street, Cleveland 11, Ohio. Other plants in Portland, Oregon; 
Toronto, Canada. Dealers everywhere. 


American Pad & Textile Co. installed 
iron Fireman in 1940 . . . doubled 
output with less fuel 


Although the output of the American Pad 

& Textile Company plant was doubled by 

war production, Iron Fireman Pneumatic 

Spreader stokers carried the increased 

load with less fuel than was used by the 

former stoker equipment. Other benefits 
listed by this company are as follows: 

1 Boiler upkeep cost reduced better than 
50 per cent. 

2 Steam pressure remains constant, with 
load fiuctuating from 95% to’ 175% 
of boiler rating. 

3 Iron Fireman successfully burns a 
cheaper grade of coal. 

4 Cleaning grates can be easily done 
under full load without loss of steam 
pressure. 
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PASS 


Wom you’re after trouble-free, 


constant-speed, no-slip per- 
formance on critical heavy-duty 
drives — you'll find your answer in 
Goodyear Compass Cord Belts. 


Why? Because Compass Belts are 
virtually stretch-free — have far less 
than any other cord or fabric-bodied 
belt being built today. Because with 
Compass the load is carried by a 
layer of heavy-duty rope cords 


spiraled continuously so that there 
is no splice. Because this patented 
endless construction gives the belt 
so much greater strength, Compass 
Belts are approximately 25% 
thinner than other belts of equal 


power rating — assuring far longer 
flex life. ' 


Wherever Compass is on the job — 
on large drives or small — it often 
averages from two to four or more 
times the service life of other belts. 


If you want consistently trouble- 
free service on all your heaviest- 
duty drives—want to keep mainte- 
nance costs at the minimum — 
consult the G.T.M. — Goodyear 
Technical Man—or write Goodyear, 
Akron 16, Ohio or Los Angeles 54, 
California. 


FOR HOSE, BELTING, MOLDED GOODS, 
PACKING built to the world’s highest qual- 
ity standard, phone your nearest Goodyear 


Industrial Rubber Products Distributor. 


Compass—T.M. The Goodyear Tire & Rubber Company 
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NOW. ..you can get prompt delivery 
of Reliance EYE-HYE, the Remote Reading Gage 


for better, safer boiler water level supervision— 


Add new completeness to your boiler room panel boards while you're over- 
hauling and modernizing your war-weary power plants. Bring the watch dogs 
—your gages —of boilers, heater tanks and water storage tanks right out in 
the open, on or near your main control panels e The convenience of reading 
these levels in the EYE-HYE, alongside other instruments, works wonders in op- 
erating efficiency. EYE-HYE can be installed any reasonable distance from the 
drum or other water storage container e It’s easily and quickly connected, with 
two flexible tubes. Reading is sharp, mistake-proof—a brilliantly illuminated 
column of green fluid. Models to handle any pressure, any visibility height. 
e Now we can make prompt delivery of EYE-HYEs. Manufacturing capacity 
was enlarged to produce the large number required for emergency plant and 
ship construction. It’s an advantage you can make use of in quickly revising 
your facilities for safe, convenient water level supervision. Write, wire or phone 
the factory or your nearest Reliance representative. 


THE RELIANCE GAUGE COLUMN CO. 


5902 Carnegie Avenue 
CLEVELAND 3, OHIO 


You'll find full information 
about EYE-HYE in Bulletin 
382-C and an impressive list 
of users in Bulletin 416. A 


request will bring them. 
lia BOILER SAFETY DEVICES since 1884 . 


co. 5902 CARNEGIE AVENUE - AVENUE = CLEVELAND ry onto 
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COLUMBUS AND SOUTHERN OHIO ELECTRIC CO. 
WALNUT STATION 


f 


ECONOMI 


SUPERHEAT 


Maximum Load: 325,000 lb., steam per hour, 1400 lb.,. 
per sq. in. pressure, 900° F. final steam temperature 


Foster Wheeler Corporation, 
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The heating surface of this modern steam 
generator* is comprised of the following 
heat absorbing areas: 


Percent of total 
heating surface 


SUPERHEATER......... 
ECONOMIZER......... 
WATERWALLS......... 


BOILER TUBES ........ 


For 47 years Foster Wheeler has pioneered in the development of pulver- 
ized fuel systems and the three heat absorbing surfaces essential for modern 
central station steam generating units. 


PULVERIZED FUEL de- 9 ECONOMIZERS — intro- 
“veloped ona commercially duced the forced circula- 
successful scale. tion, high draft loss, 


counter-current, unit econ- 
omizer. 


~ © SUPERHEATERS — intro- 10 WATER COOLED WALLS 
duced the commercial use : for many types of furnaces 

of superheated steam in burning various fuels. 

the United States. 


* Exclusive of regenerative air heater 


165 Broadway, New York, 6N. Y. 
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Two Clues 


to Why A-C’s Electrifugat 
Smooth-Running Electrifugal Pump PUMPS — 
is the Finest of its Kind! | | 


TO MOVE volatile liquids such as 
gasoline, kerosene, naphtha from 
tank-car to storage tank, and into 
trucks——a large petroleum company 
depends on A-C Electrifugal Pumps 
Try-out of first 15) pumps was so 
successful (big. test: surge-shock 
when valves snap shut!), 100 units 
were ordered, more later re-ordered 


Clue No. 1: One-piece shaft carries motor-rotor and pump- 
impeller on ball bearings assures alignment and smooth opera- 
tion. Cast bronze sleeve shields it from liquid being pumped. 


Electrifugal Capacities: 15 to 1600 
gpm—heads up to 500 feet. 


SQUEEZE PLAY CUTS 
PUMP SPACE 33% 


CLUE No. 2: One-piece iron casting forms motor yoke, the 
bearing housing, pump bracket and feet—gives stability to entire How can we couple a pump and 


unit. Sav % s lessens of stri . 
t. Saves 33% space, lessens chance of strain on parts or piping provide stability, rigid alignment? 


| en ENGINEERING adds up to quality and value—and 
that’s what Allis-Chalmers “Electrifugal” Pump now 
offers you! Entire unit is designed for efficient, depend- 
able service—gives you maximum protection against dan- 
gers of abnormal wear, leakage, corrosion, vibration. For 
further information call our nearby office, or write ALLIS- 


Electrifugal Design ‘assures align- 


CHALMERS, MILWAUKEE 1, WISCONSIN. A 1929 ment and smooth: operation, cuts 

space 33% — gives you greater 

HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co. pumping efficiency for your money! 


ALLIS-CHALMERS PUMPS 
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it's a Spring. =. 
field, youcan besure 
— maximum utilization of the 
coal, The reasons for lower operating cost with a Springfield . ' 


B.T.U. content of every pound of 


unit are found in the same features that will cut your coal consump- 
tion during these days of fuel shortages. 
Here are just a few of these features: és 


e Springfield boiler tube surface is arranged to efficiently absorb heat from the combus- | 
tion gases by using small diameter tubes and by cross flow of gases, which forces con- 
tact with the boiler tubes. 


© Springfield sectional one-piece batfles, designed and 
developed for use with this type of boiler, prevent heat q 
losses that occur with leaky baffle construction. : 
e The single cross drum arrangement used on 
Springfield boilers with all steam delivered 
above the normal water level provides dry 
steaming and prevents heat losses due to 
e Springfield furnaces are designed with a 
adequate water cooling to deliver any | 
fuel available, and are backed by 
Springfield pioneering experience in 
the development of the first successes 
ful water cooledfurnaceandthefirst 
successful center wall furnace. y 


e Contracts taken for com... 
plete steam generating ig 
units, Write today! 


ttre 


“= 


SPRINGFIELD BOILER CO. 
1953 E. Capitol Ave., 
Springfield, Il. 


SPRINGFIELD 


sa: STEAM GENERATING UNITS 
ANY SIZE — ANY FUEL — ANY PRESSURE 


| 
WILL YOUR BOILER 
Ne 
- 


STOKER STREAMLINING 
MEANS 10 YOU 


The days when boiler rooms were noisy 
“black holes” are past, thanks largely to prog- 
ress in fuel firing equipment like the A 
Perfect Spread Stoker. This modern, com- 
pletely automatic stoker is not only stream- 
lined in appearance, but “streamlined” in 
principle, design and operation. 
Its compact, fully-protected mechanism runs 
quietly and steadily, without clogging. It eco- 
nomically burns all kinds and grades of solid 
fuel, including by-products and refuse ; ; ; with 
consistently thorough combustion at a low op- 


erating Cost. 

In plants using steam for power, heating or 
processing, the A Perfect Spread Stoker assures 
important yearly savings. Be sure to get the facts 
that may favorably affect your whole future opera- 
tion. Write for this new Bulletin, today! 


If Your Steam Requirements Call for 175 
H. P. up to 200,000 Ibs. per hour — 


YOU NEED THIS BULLETIN 


Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 


4 


Other Products: A-Tayler Stekers, Lo-led Seists, Marine Deck Auxiliaries, Nele-Shaw Fluid Power, Diamond Face Grinde’s 
GINEERING CO 
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The few minutes it will take you to examine the 
new booklet describing the Improved Z Taylor 
Stoker may mean much to you and youg company. 
In it you’ll see new features that add years of 
progress to the design, operation and perform- 
ance of this time-tested stoker. 


You'll see how simplified unit construction re- 
duces installation costs; how the unique contin- 
uous ash discharge is automatically timed; how 
slag formation is minimized; how “finger-tip” 
ash discharge becomes a reality; how precision 
feed and better air flow maintain uniformly thor- 
ough combustion; how fewer moving, longer 
wearing parts contribute to lowered steam costs. 


You'll see why these improvements in the 
Taylor Stoker logically provide even greater effi- 
ciencies and economies than previously. Before 
you decide on any equipment take time to send for 
and study this booklet. It will be time well spent. 


alt 

IF YOUR Steam Requirements Call for slat 
completes rearward travel, conlinuation of 
Write us. 2400 Aramingo Ave., Philadelphia 25, Pa. 
: 


Sther Predacts: 2-Portect Spread Stoker, Le-Hed Meists, Marine Beck Auxiliaries, Nele-Shaw Power, Blamond Face Grinders 


b 
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TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGH 
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™ HESE essential qualities you get 
T abundantly in Texaco Regal Oils 
(R & O). In addition, these outstand- 
ing turbine oils keep bearing tempera- 
tures normal, governor action smooth 
and sensitive . . . increase efficiency, 
reduce maintenance costs, and prolong 
turbine life. 

Turbine operators all over the 
world have known and depended 
upon Texaco Regal Oil for many years. 
Texaco Regal Oil (R & O) is this same 
famous oil improved to assure highest 
possible resistance to oxidation and 
foaming... frees itself rapidly from air 
and water. This is an excellent illus- 
tration of the way in which the natural 
lubricating fractions of selected crudes 
are improved through The Texas 


Company’s constant research. Abso- 
lute uniformity of Texaco Regal Oils 
(R & O) is maintained by 100% Texaco 
control of the entire cycle of manufac- 
ture — an added assurance of efficient 
and economical turbine operation. 

Texaco Regal Oils (R & O) fully 
meet specifications of all leading tur- 
bine builders and the turbine oil speci- 
fications of the U. S. Navy. 

For suggestions on the proper care 
of oil and maintenance of turbine sys- 
tems, call on Texaco Lubrication Engi- 
neering Service, available through 
more than 2300 Texaco distributing 
plants in the 48 States. Get in touch 
with the nearest one, or write to The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


FOR ALL TURBINES 


IGH METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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Buy all the BONDS you can—and keep all you buy 


1. D-C DRUM SWITCH 


For use with reversible or 
nonreversible d-c motors. 
Recommended where fre- 
quent motor-starting, stop- 
ping, and speed adjustment 
are necessary. 


2. A-C CAM-TYPE DRUM SWITCH 


Suitable for starting or 
reversing service on small 
cranes, hoists, machine 
tools, and similar applica- 
tions. These drum switches 
(with primary resistance) 
will control squirrel-cage 
motors. 


3. A-C REVERSING DRUM 
SWITCH 


Designed for severe duty 
controlling large wound- 
rotor induction motors 
which operate cranes, 
hoists, bending rolls, etc. 


4. MOTOR-OPERATED, A-C 
DRUM SWITCH 


For secondary control of 
wound-rotor motors that 
have three-phase second- 
aries. Designed for either 
remote operation, or as 
an automatic control when 
used with a _ pilot-circuit 
device. 


5. DRUM SWITCH FOR SMALL 
A-C MOTORS 


Recommended for starting 
or reversing small wound- 
rotor motors—provides de- 
pendable operation. 


NAME YOUR APPLICATION 


Whether manual or magnetic 
controls are needed, our engi- 
neers are at your service and 
will be glad to assist you in 
selecting the correct starter for 
your application. Get in touch 
with your local G-E office, or 
write to us directly. General 
Electric Company,Schenectady 


GENERAL & ELECTRIC 
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is assured by the KVS Integral Drive Tube Mill. Pulverization is controlled by 
power and maintenance costs can be depended on regard- 
of the grade of coal handled, Convection boiler surfaces are eliminated, 
permitting the use of a single drum for steam collection. Top firing makes 
use of either bituminous or anthracite coal with equal success. Pro- 

made for accurate superheat control. 


-KVS Engineering Service 


Through KVS and under one responsi- weighing scales, ash conveyors and 
bility, a complete service is available all tial equipment . . . ready to 
for installing steam. generating plants f 
The new KEVS Bulletin No. 44-B is ready for 
distribution. It contains $7 pages of valu- ers, fans, coal elevators, bunkers, coal quirements. 
able inform on steam generation 
pulverized and 


through the use of 
will be sent promptly 
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This unit, with separately fired superheater, is designed for high overall efficiency on a wide range 
of fuels. Perfect pulverization is effected with the KVS Integral Drive Tube Mill which assures a con- 
tinuous, dependable supply of superfine pulverized coal. KVS Shadow Walls provide increased heat 
absorbing surface, assure a clean furnace and avoid refractory maintenance. Automatic regulation 
of fuel and air to burners makes possible the maintenance of uniform steam temperature regard- 


less of steam demands. Top firing provides close combustion control and proper coverage of furnace 
area with radiant heat. 


MANUFACTURING AND ENGINEERING CORPORATION 


2 PARK AVENUE + NEW YORK 16, N.Y. 
FACTORIES: DANVILLE, PA. 
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A Republic combustion control system operates the three _ year of operation this new plant provided heat for ™ 
boilers in this new power plant which supplies all the _ percent more building space, generated 114.3 per 4 


steam and power for a large university. During the first more electric power but consumed 9.86 percent less 


INSTRUMENTS 


AND CONTROLS 
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The installation of Republic automatic controls on your 
boiler (or boilers) will enable you to: — 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the 
boilers at test efficiency 24 hr. a day, 7 days a week. 


CONSERVE MANPOWER by automatically perform- 
ing the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operat- 
ing conditions and thereby prevent the chain-of-event 
type of trouble that frequently developes as a result 
of incorrect boiler operation. 


An automatic combustion control system, as designed 
and built by Republic, will help you meet today’s 
need for more steam and tomorrow’s need for lower 
steam costs. 


The Republic combustion control is a unified system 
controlling simultaneously, in measured quantities and 
in correct proportions, the fuel and air input to the 
boiler. It increases or decreases the fuel and air supply 
tothe boiler in the correct amount to maintain constant 
steam pressure and in the correct ratio to maintain max- 
imum combustion efficiency. It not only checks 
operation but automatically makes necessary correc- 
tions of individual factors before faulty operation has 
achance to develop. 


The difference between such a control and an assembly 
of uncoordinated regulating devices is comparatively 
small in equipment but great in principle. Merely to 
provide automatic operation of a number of individual 
device is not enough. 


Combustion Control 


TO INCREASE TODAY’S STEAM PRODUCTION 
TO DECREASE TOMORROW’S STEAM COST 


CHECK THESE FEATURES 


Built into the Republic combustion control systems 
are many features that enable it to fulfill all the con- 
ditions of theoretically perfect combustion control 
and still meet all the demands of everyday operation. 


Check the following features against your list of 
“musts” for a perfect combustion control system. 


CENTRALIZED CONTROL: The operation and 
control of the boiler or boilers is centralized at the 
master controller. 


FUEL-AIR RATIO INDICATOR: The master con- 
troller is provided with mercury manometers which 
indicate the measured fuel and air inputs to the boiler 
and the fuel-air ratio. 


FUEL-AIR RATIO ADJUSTMENT: A handwheel 
on the front of the master control panel provides a 
convenient means for adjusting the fuel-air ratio. 


ALL BOILER RATINGS: Maintains proper fuel-air 


ratio over the entire range of boiler ratings. 


CONSTANT STEAM PRESSURE: Maintains the 
plant steam pressure within narrow limits of variation 
by proportioning the fuel and air inputs to the load. 


LOAD DISTRIBUTION: Provides a means of dis- 
tributing the load among the boilers as desired. 


MANUAL CONTROL: Boiler ratings can be con- 
trolled manually by a handwheel located on the front 
of the panel. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any 
time. Write us today. 


2240 Diversey Parkway 


POWER © December 1945 


Republic Flow Meters Co. 


Chicago 47, Illinois 
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COMBUSTION 


C-E Steam Generating Units with Adjustable 
Furnaces have an Aggregate capacity of 


12,500,QQ00 bbof steam per hr 


more than 70% of which is now in service. 
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ITH present-day demands for constant super- In effect this is just what Combustion Engineering : 

heat temperature over a range of ratings, the achieves with its “Vertically Adjustable Tangential : 

problem of both the designer and operator has been Burners.” The illustrations show how the operator can 7 
ie a difficult one. Economic considerations have dictated raise or lower the flame body over a considerable dis- % 
q the use of high capacity boilers capable of taking wide tance to make selective use of more or less furnace heat F 
YH load swings, with corresponding variations of gas tem- absorption surface and thereby effect wide range con- ; 
ik peratures entering the superheater, while turbine re- trol over the gas temperatures leaving the furnace. Test . 
quirements closely limit the permissible variations in results in one installation have shown that with the ; 

} superheat temperature. burner nozzles tilted from —24 to +24 degrees, the ; 
ult In a great many an a further complication has variation obtainable in gas temperatures at the top of | 
a by the necessity of using coals of low the furnace ranges from 215 F at half load to 165 F 
| Bash fusion temperature which tend to create serious at full load. ' 
YN sagging conditions at the top of the furnace, especially Thus, C-E Vertically Adjustable Tangential Burners # 


at the higher loads. Although the use of by-pass damp- provide two important advantages: 


ers and desuperheaters have been of considerable aid ; , 
(1) primary, wide range control of superheat 


i i I blem of superheat control, they do 
in meeting the problem Pp : y temperature 


| 
| 
|) ff not provide an answer to the problem of maintaining 


the desired margin between upper furnace gas tem- (2) substantial control over slagging conditions 


peratures and the fusion temperatures of the ash. These advantages are obtainable regardless of coal : 
Obviously if some means could be found for varying quality or load variations. 
the amount of heat-absorbing surface in the furnace or Since Vertically Adjustable Burners enable the 
otherwise controlling furnace heat absorption, it would operator to control furnace heat. absorption just as 
be possible to control gas temperatures entering the though he were able to increase or decrease the size 
boiler and thus strike at the root of the problem. of the furnace at will, they provide, in effect, an 
In other words, an “adjustable furnace” is needed. “adjustable furnace.” A908 
200 MADISON AVENUE > NEW YORK 16, N. Y. 
945 
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Early in war, A-C’s work with elec- 
tric power helped to solve serious 
war shortages. For instance, the 
‘light metal industries faced this 
problem: [Tow to boost output of 
‘aluminum for fighting planes? 


The multiple V-belt drive is another 
example of enginéering leadership. 
Invented by Allis-Chalmers, today 
these power-saving belts drive 75% 
of all U. S. machines regardless of 
what they produce! 


The answer was the Mercury Arc 
Rectifier — huge electronic device 
that reliably converts a-c to d-c 
current for electrolytic production of 
light metals. It was first introduced 
by Allis-Chalmers engineers! 


In steel plants, “Regulex” Control, 
developed by A-C, helped boost out- 
put of alloy steel for war use—by au- 
tomatically controlling electric fur- 
nace temperature, making possible 
extra “heats,” lower “melt” costs. 


Another electronic war de- 
velopment—A-C’s high fre- 
quency induction heater, 
speeds brazing, hardening, 
annealing of metal parts, 
saves time, work! 


Today, Allis-Chalmers en- 
gineers are working for 
peace—to help lower unit 
costs, help produce better 
clothes, homes, food by put- 
ting more power to work. 
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To help relieve a paper shortage, 
A-C developed the Streambarker 
(unique machine using water pres- 
sure from power-operated pumps to 
strip bark from logs)—saved mills 
tons of precious wood pulp. 


To aid plants in figuring substation 
needs, A-C introduced a system of 
visual planning—scale model layouts 
of power units and switchgear—elim- 
inated hours of paper work, complex 
tables, drawings! 


New alternating-current welder, de- 
veloped by A-C, gave shipbuilders 
and construction men important 
new production tool—used power 
more efficiently without converting 
to direct current. 


Turn on the Power for Reconversion! 


Call on Allis-Chalmers’ new War-Born Products 
and Techniques for help with Technical Problems. At 
your command is the widest range of Industrial 


Knowledge and Equipment in the World. 


ALLIS-CHALMERS 


MILWAUKEE 1, WIS. 


Coming to every field: more 


thanks to A-C engineering! 
Call your nearby A-C office. 


yut- 
ork. 


re efficient methods and equip- 
init ment for generating, distribut- (Ac) Producer of the World's Largest Line of 
ter ing and using electric power Major Industrial Equipment 
A 


Ne 
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FROM THE RECORD OF 
ONE COMPANY: 
Example after example of revolutionary : 
new machinery and techniques 
: that demonstrate the unlimited scope of 
Electric Power: How these Allis-Chalmers 
achievements point to great new 
peacetime applications in every field! | 
scion 


MONEL* - “K” MONEL* - “R” MONEL* - “KR” MONEL* - MONEL* INCONEL* NICKEL “L”NICKEL* - NICKEL” - Sheet... Strip... Rod... Tubing... Wire... Castings... elding Rods (Gas and Electric) 
*Reg. U.S. Pat. Of. 
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The flexibility of rubber... plus the all-round 
stamina of Monel, Nickel and Inconel... is yours 
when you use flexible metal hose made by Eclipse. 

The hose carries steam, corrosive fluids and gases. 
In some of the smaller diameters, test pressures up 
to 3000 p.s.i. have been applied with safety. And, 
with Inconel flexible hose now being successfully 
produced experimentally, the temperature ceiling 
has been raised to 2000° F. 

The well-known strength, heat and corrosion 
resistance of Monel, Nickel and Inconel permit you 
to use the hose in numerous ways: as steam run-in 
leads to machines or presses...to carry away ex- 
haust from gasoline or Diesel engines .. . as a carrier 
for remote control cables... as electric wire armor 
in corrosive or high-temperature locations... as 
connectors in air-conditioning or refrigerating 
equipment, 

The tubing is absolutely leakproof, for it is really 
a seamless metal tube that has been compressed into 
a series of bellows-like corrugations. 

With corrugations deep, parallel, and rounded at 
top and bottom, the tubing is highly flexible. 

Diameters as small as 1” are available. 

If you’ve been bothered by rubber or soft metal 
tubing that can’t “take” it, investigate all-Monel, 
all-Nickel or all-Inconel flexible tubing. For more 
information, write the manufacturer: Metal Hose 
Dept., Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York 5, N.Y. 
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An Ohio steel mill required insulated 
cable for its battery-charging equipment, 
which consisted of a 250-kw generator 
and a 27-panel switchboard. Cable was 
needed for leads from panels to batteries. 
As the leads ran underground, the cable 
insulation had to withstand moisture as 


RESISTS CHEMICALS—Fiamenol Style FL cable is 
highly resistant to oils, water, mild acids, and alkalies— 
and weather. It is tough and stable, is flexible at low 
temperatures, and has high dielectric strength. Flamenol 
does not support combustion—therefore, prevents outages 
due to fires. Requiring no protective braid, it reduces the 
volume of wiring and eliminates terminating problems due 
to fraying. Its insulation strips easily and leaves the con- 
ductor surface untarnished. 


A G-E ““FIRST’“— Only G.E. makes Flamenol cable. 
Flamenol is the original cable insulated with plasticized 


Polyvinyl chloride. G.E. introduced it in 1935—not as a 
substitute for rubber-insulated cable but as a new type 


GENERAL ELECTRIC 


Keep on buying BONDS —and keep all you buy 
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well as electrolyte fumes and accidental 
contact with the electrolyte itself. Four 
years ago, at G.E.’s suggestion, Flamenol* 
Style FL insulated cable was selected for 
the job. The mill reports that the original 
installation is still giving trouble-free 
service. 


possessing desirable properties not obtainable in rubber. 
To find out how Flamenol can help solve your problem— 
save you time, trouble, and expense—ask our local office, 
or write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 


*Trade-mark reg. U.S. Pat. Off. 
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Yarway's Hi-Lo Alarm Water Column has an alarm mechanism 
that is simple .. . dependable . . . unique. Solid weights oper- 
ate the whistle alarm. The principle employed is that heavy 
objects submerged or partly submerged in water are buoyed 
up by a force equal to the weight of the water they displace. 
Any dangerous change in water level causes the weights to 
open or close a needle valve through which steam is admitted 
to the alarm whistle. The alarm is always dependable . . . the 
weights can never become waterlogged. Yarway Column 
shown has Sesure Inclined Gage for pressures up to 400 psi. 
Flat Glass Gages furnished for pressures to 1500 psi. Ask 
for Bulletin WG-1810. 


Yarway'’s Remote Water Level Indicator brings overhead 
boiler water level readings right down to eye level, on the 
instrument panel or other convenient place, on a brilliantly 
lighted red and green scale. Indication is positive and instant 
because the instrument is operated by the boiler water itself. 
Shows boiler water level beyond the range of overhead gage, 
and always indicates high or low—even when full or empty 
overhead gages look the same. Suitable for all pressures to 
1500 psi. Ask for Bulletin WG-1820. 


— 


Yarway's famous Seatless Blow-Off Valve eliminates one of 
the commonest sources of trouble and expense in boiler blow- 
down service. There is no seat to score, wear and clog with 
mud, dirt and scale. Balanced sliding nitralloy plunger and 
straight through flow make operation easy. Today this valve 
is “standard” in over 12,000 boiler plants. Suitable for all 
pressures up to 2500 psi. Ask for Bulletin B-424 (to 400 psi), 
Bulletin B-432 for higher pressures. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philodelphia 18, Pa. 


POWER ® December !945 


There’s 
a4 
ony ves 
| 
| 
=" 
36 


See Yarway Boiler Trim “in action’ in the 30-minute color 
motion picture, “There Is An Engineering Reason.” Hear 
Lowell Thomas describe their principles and operation. Now 
available without charge for group showings. Write today. 


STEAM PLANT EQUIPMENT 


1945 
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ee 
Blowers save 
money Multiple Units”’ 


Buffalo Type “CB” and “CC” Units are 
ideally suited for operation in steel 
mills, glass factories, metallurgical 
and chemical factories and wherever 
relatively small amounts of air are re- 
quired at high pressures. 


Operating economies with these 
“tailor-made” blowers make individ- 
ual installations more _ satisfactory 
than a large central blower system. 


Because Type “CB” and "CC” Units 
are built to fit the exact requirements 
of each application, peak efficiency 
can be obtained. 


Write for Bulletin 
3553 which gives details 


BUFFALO FORGE 


COMPANY 


488 BROADWAY BUFFALO, N. Y. 
Canadian Blower and Forge Co., Ltd., Kitchener, Ont. 


® These “CB” Blowers range in capacity 
from 200 to 5000 cfm, with pressure range 
from % lb. to 2 lbs. per sq. in. 


® Single stage Type “CC” centrifugal 
compressors for capacities from 4000 to 
75.000 cfm. at pressures up to 8 inches 
of mercury. 
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Precision engineering—plus careful control 
of all manufacturing operations... from raw 
materials to finished product—mean com- 
plete reproducibility in any given Intelin 
Cable type ...and overall superior cables. 


Take Intelin RG-8/U for instance . . . general 
purpose “work-horse” of high-frequency 
cables. Its characteristics are shown in curves 
obtained —not from nominal design values— 
but from thousands of actual measurements 
on cable samples, with special equip- 
ment developed and used exclusively 
by Federal’s Intelin Product Line. 


Newark 
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Intelin’s Attenuation Meter is an example 
of such equipment. It’s a precision instru- 
ment...accurate to .1 db... developed by 
Intelin to provide a constant check on 
production quality and “measured” data 
for the equipment designer. 


For additional information regarding Intelin 
RG-8/U ... write today for Report E-53 
—and for cable you can count on... 


always specify INTELIN. 
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at less cost than patchwork! 


Load-center distribution Like many older plants of moderate size, this one was saddled 
system supplanting old- with an obsolete power distribution system. A recent rise in 
time system step-by-step power requirements, necessitating extensive additions to the old 
will pay the full costs of system, brought the problem of replacement to a head. 


replacement A study by G-E engineers showed the wastefulness of extend- 
ing the outdated 2-phase system with 5-wire feeders such as 
originally used. Instead, they suggested a step-by-step plan for 
converting to load-center power distribution. This conversion 
plan is paying its own way right from the start. 


1. The immediate need for extra power is being met with a new 
G-E load-center unit substation. The customer saved 5 per cent on 
first cost alone by buying standard three-phase equipment for the 
expanded main service. The total cost of all the three-phase high- 
voltage feeders was less than the cost of just the low-voltage two- 
phase extension, had the need been met by patchwork. 


2. Later, additional load-center unit substations will be installed, 
until the old system is entirely supplanted. Savings resulting from 
the 2, to 5 per cent extra efficiency of the three-phase system will 
Unit sebstotions ore easy to install; the amount to $2000 to $4000 per year in power costs alone. This will 


vse of Pyranol” or dry-type transformer pay off the costs of complete modernization at some 20 per cent 
sections, with safety metal-enclosed : 


switchgear, permits them to be located gas yee. 


on the factory floor adjacent to the load The changeover is being made without production shutdowns 
ereas, on balconies, or in basements during installation of the three-phase system, or in the changeover 
without requiring o vault. 


from the obsolete system. The new system will be safer, and require 
less servicing time. When completed, the customer will have a 
power distribution system engineered for growth, whatever the 
extent of the plant's future power needs. 


What does a check-up of your own power distribution system 
show as to voltage conditions, outages, maintenance costs, and 
restrictions on plant expansion? Perhaps modernization the load- 
center way can be planned so as to be fully self-liquidating. Ask 
your local G-E representative, or write for Bulletin GEA-3758. 
Apparatus Dept., General Electric Company, Schenectady 5, N.Y. 


Where building layout makes it desir- 
able, unit substations are built for in- 
stallation outdoors. 


*Pyranol is the G-E trade mark (Reg. U. S. 
Pat. for askorel, noninflammable, 


ging g liquid. 
KEEP ON BUYING BONDS — AND KEEP ALL YOU BUY 
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the power system dur- 
ing the transition period. 


2- 
440 votTs 


New feeders (black) will replace the old feeders (yellow) 
and establish a simplified, modern distribution system. 


GENERAL ELECTRIC 


321 -42—5900 
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Class 1500-pound, 14” Welding End 
Cast Steel Gate Valve, with top- 
mounted Limitorque Motor Operator. 


200-pound Bronze Globe Valve with 
regrindable, renewable seat and disc. 


200-pound Bronze Gate Valve Valves are available in pressure classes 125-pound Iron Body Bronze Mounte 
with renewable disc. from 150 to 2500 pounds, inclusive. or All Iron O. S. & Y. Gate Valve. 


One hundred years ago Powell started making valves for Industry and 
ever since that time the name “‘Powell’’ has signified leadership in the 
manufacture of dependable flow control equipment. 


To meet the requirements of every kind of service in the all-important 
field of power, Powell has developed a complete line of Bronze and Iron 
Valves of every type and pressure required to control media at the lower 
temperatures; all types of Steel Valves for higher temperatures—in pres- 
sure classes from 150 to 2500 pounds; and an oustanding line of Cast 
Steel Non-return Valves designed and engineered to afford absolute pro- 
tection for boiler installations. 


That is why power plants throughout the United States, including many 
of the largest utilities, have standardized on Powell Valves. 


The Wm. Powell Co., Cincinnati 22, Ohio 


DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 


Class 300-pound Cast Steel Welding End 
0. S. & Y. Gate Valve. Powell Cast Steel 
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Class 900-pound Cast Steel Non-return 
Angle Valve, spur gear operated. Powell 
Non-return Valves are provided with spur 
gear, bevel gear or toggle operation. Motor 
operators can also be provided. 


Class 1500-pound Cast Steel Welding 

End O. S. & Y. Gate Valve. Class 900-pound Cast Steel, Gear 
Operated Gate Valve with welded 
bonnet, special by-pass and sed- 
iment and inspection cap. 


founte Class 900-pound Cast Steel Welding 250-pound Iron Body Bronze Mounted 125-pound Iron Body Bronze Mounted 
ve. End Swing Check Valve. Regrinding Swing Check Valve. or All Iron O. S. & Y. Globe Valve. 
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TROUBLES 


*Valuable man hours, 
formerly spent in re- 
packing pumps and lost 
down-time, can now be ‘At itlustroted Hydropress: the 
put to productive use. a Process; ot right a special N.Ty 

“Byron Jackson Stuffingboxlets Pump. 


POWER December 


> 
3 
as 


1945 


ARE 


HOT COLD - CORROSIVE VOLATILE LIQUIDS 
PUMPED CONTINUOUSLY SAFELY WITHOUT 


LEAKAGE -- WITH BYRON JACKSON 
STUFFINGBOXLESS PUMPS 


Diagrammatic sketch 


of the Process Type 
Pump : 
Yello we indicates 
motor oil. 
Ught gray indicates 
pumped fluids. 
Dark gray indicates 
fluid. 
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Basically different, this pump does away with the 
necessity for the conventional stuffingbox, frequent 
repacking and lost down-time by the substitution 
of a simple mechanical seal, operating under a low 
fixed pressure differential. Built integrally with the 
motor—using any one of several standard type 
Byron Jackson Pumps—the Stuffingboxless Pump is 
explosion proof. Pumped fluids cannot be either 
contaminated or lost in their handling. 


Since there is no escape to atmosphere of pumped 
liquid, the Stuffingboxless Pump is ideally suited for 
the pumping of butane, propane, pentane or other 
volatile fluids. Where the product being pumped is 
of high value, savings from leakage have quickly 
amortized pump installation costs. Capacities, heads 
and temperatures available with the Stuffingboxless 
Pump cover an extremely wide range. By proper 
selection of pump type a large variety of individual 
requirements can be met. Any Byron Jackson engineer 
will be glad to furnish complete details on the applica- 
tion of this new and improved method of pumping. 


The outstanding feature of the 
Stuffingboxless Pump is the em- 
ployment of a low fixed pressure 
differential at this point=-the seal= 
which remains constant at any 
given capacity or head, regardless 
of change in suction pressure. 


BYRON JACKSON co. 


e LOS ANGELES New York 
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In this boiler room, a long horizontal S-A engi- 
neered REDLER Conveyor is mounted over the hop- 
pers. It feeds directly into them, and runs the full length 
of the room. It not only feeds coal by the most direct 
route, but it also keeps coal dust enclosed within sealed 
casings. As is the case with many such REDLER Sys- 
tems, this particular installation eliminated the need for 
a large overhead bunker and a weigh larry. 


Here again S-A equipment not only saves space but 
moves coal rapidly, without dust, and with a minimum 
of equipment. This power plant is making good use 
of a horizontal-inclined REDLER Conveyor-Elevator, 
which feeds coal from a large cylindrical bin to twin 
stokers. The flow of coal is controlled by a gate regu- 
lated two-way chute. 


Let these examples of how REDLERS save space, 
eliminate dust, and reduce the need for bulky equip- 
ment suggest ways that S-A engineering and S-A equip- 
ment can do a comparable job for you. Write us today. 


STEPHENS-ADAMSON 


5 RIDGEWAY AVENUE, AURORA, ILLINOI MFG. CO. LOS ANGELES, CALIF. * BELLEVILLE, ONT. 
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Put them where 
you want 
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ON OVERHEAD STRUCTURES, up out of the 
way! When you install Allis-Chalmers Dry- 
Type Transformers right at load centers you 
step-up motor and lamp performance. . . elimi- 
nate long, costly runs of heavy secondary copper. 


UP ON POSTS, because they're: 1) small; 
2) lightweight; 3) won't drip. These flex- 
ible units require no insulating liquids... 
have nothing to test, filter, or change. And 
they're safe...no fireproof vaults to construct! 


ON OR NEXT TO MACHINES. Yes, Allis- 
Chalmers Dry-Type Transformers are avail- 
able in sizes small enough to fit almost any 
space requirement. Why not get complete 
details today. Call or write for Bulletin B6027. 
ALLIS-CHALMERS, MILWAUKEE 1, WIs, A 1840 
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UNION ASBESTOS 


a 


a 


NTS: 1821 S. 54th Ave., 


These Thermal Conductivity Curves tell the story! 


MEANS PROGRESS IN INSULATION AND PACKING |) 
iq -| | MEAN TEMPERATURE ~ (Tuner to Outer Surface?) 
OFFICES: Cicero, Ill., Chicago, Ill. 


MORE ATTRACTIVE 
MORE EFFICIENT 
ORE ECONOMICAL 


MIBESTOS 


ibestos is the favorite insulation be- 
ise it is easier to apply (it’s the half- 
Hien insulation) and more efficient 
sequently more economical, both in 
plication and in use) an-' because it 
es for a better looking job. It won't 
}. gap, shatter or shakedown under the 
st severe vibration—is unaffected by 
sture. Unibestos saws or cuts clean 

sharp with ordinary, tools — pro- 
sa smooth, neat, efficient insulation. 


© step-by-step picturization of the 
lication of Unibestos, write for your 
py of Efficiency” —bulletin No. 48-974. 


- 
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Floor plan of new “package type’ 1000 KW power plant 


Worthington 
500 KW, 1000 kw, 2000 kw 
Plants in Compact 
Pre-assembled Units 


Boiler Feed and Water Treatment Assembly 


Worthington has built several hundred ‘package type’’ 
Turbine Steam Power Plants for Russia and other countries 
. . . and offers them now for other power developments 
throughout the world. 

These *‘package type’ plants are made up of standard as- 
semblies, including steam generating equipment, turbine gen- 
erator, steam condenser equipment, circulating water cooling 
equipment, complete boiler feed assembly (water treatment, 
heater, feed pumps), switchgear, transformers, piping and 
wiring, and fuel and ash handling equipment. 

The plants are suitable for operation under most climatic 


Condenser and Auxiliary Assembly 


Worthington-Moore Turbine Generator 


conditions, and can operate with various fuels — oil, gas, 
coal, peat or wood. 

Write for detailed information that proves that in Packaged 
Power Plants as in so much other equipment there's more 
worth in Worthington. Worthington Pump and Machinery Cor- 
poration, Harrison, N. J. 


TI: 
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Type SVH Heacon Damper motorized a Type LV vertical, inclined or | 
; for combustion control. horizontal duct. 


RAR 


«»- to your Damper Problem 
Tightness—The Heacon Damper, when closed, eliminates leakage. 


Control— Automatic or hand operated, Heacon gives smooth, accurate 
control. Constant differential across the damper gives an absolutely 
straight line flow characteristic. 


Installation —Heacon Dampers may be adapted to your present system 
as well as to new installations of from 1,000 lbs. to 1,000,000 Ibs. per in either direction. Soe: 


hr. capacity and to numerous furnace and process applications. 

The Heacon Dampers illustrated on this page are examples of the 
many types designed for specific uses. Our engineers will be glad to 
help you solve your damper problems. 


THERMIX ENGINEERING CO. 


Project and Sales Engineers 
FIRST NATIONAL BANK BLDG., GREENWICH, CONN. 


FIELD PROJECT ENGINEERS at: 


ATLANTA, GA. CLEVELAND, O. MONTREAL, QUEBEC. ROCHESTER, N. Y. 
BOSTON, MASS. DETROIT, MICH. NEW HAVEN, CONN. SALT LAKE CITY, UTAH 
‘ BUFFALO, N. Y. DULUTH, MINN. NEW ORLEANS, LA. 
CHARLOTTE, N. C. HOUSTON, TEXAS NEW YORK, N. Y. 
i CHATTANOOGA, TENN. KANSAS CITY, MO. PHILADELPHIA, PA. SCHEMECTADY, 16. 
CHICAGO, ILL. LOS ANGELES, CALIF PITTSBURGH, PA. SEATTLE, WASH. ‘Type DVHR Heacon Damper 
fe INNATI, O. controlling reversing flow in 


CINCI 


MINNEAPOLIS, MINN. 


RICHMOND, VA. WASHINGTON. D. C. 


bypass in eastern airport. 


Type SIV—Single curt : Type SVH Heacon Dampers for electric steel furnaces in 
duct. Regulates flow in one direction. one of the new steel plants. 
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—IS BUILT IN A WIDE RANGE OF 
SIZES FOR ALL MECHANICAL DRIVE 
APPLICATIONS 


—Each Terry Wheel Turbine is accurately propor- 
tioned to fit the operating conditions. 


we? 


—A wide selection of wheels sizes as shown to 
the right permits close approximation to 
ideal speeds for any steam condition. 


—Built in all sizes up to 2000 HP. 


Bay 


‘ 


ABOVE: 
YU Typical Terry Solid Wheel Turbo- 
Gear Unit. Rated 160 HP at 


4000 to 1720 RPM with steam 
conditions of 400 lbs., 750°F.TT, 
30 Ibs. Used for Blower Drive 


FOR FULL 
DETAILS ASK 
FOR BULLETIN 
S-116 


STEAM TURBINE CO. 
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From the smallest to the largest these 


reliable turbines have— 


* Indestructible one piece wheel. 

* Large radial and axial clearances. 
* Double rim protected blading. 

* Individual nozzle control. 

* Dependable and durable governor. 


* Heavy dust-proof bearing and gov- 
ernor housing. 


* Independent overspeed trip with sep- 
arate valve. 


* Sturdy casing design. 


* Strong and easily inspected steam 
strainer. 


* Truly accessible construction, which 
makes inspection of the interior parts 
a simple matter. 


Action of steam in Terry wheel turbine. The 
steam issues from an expanding nozzle at 
high velocity and enters the side of the wheel 
bucket in which its direction is reversed 180°. 


As this single reversal uses but a portion of 
the available energy, the steam is caught in 
a stationary reversing chamber and returned 
again to the wheel. This process is repeated 
several times until practically all of the useful 
energy has been utilized. 
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From 
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Call On Your 
LUNKENHEIMER 
DISTRIBUTOR! 


You'll find him fully equipped and ready at 
all times to assist you in solving problems of 
valve maintenance and operation. The func- 
tions he performs are highly important in the, 
Lunkenheimer set-up, designed 
to give you better, more effi- 
cient, more reliable valve serv- 
ice. Lunkenheimer Distributors 
are located in principal indus- 
trial centers. There’s one near 
you with complete service fa- 
cilities. 


BRONZE, IRON, STEEL, AND CORROSION RESISTANT ALLOY VALVES— 
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RELIABLE SERVICE, LONG LIFE, 
LOW MAINTENANCE COST ARE BUILT INTO 


VALVE 


Selection of the finest raw materials ... careful testing of each lot of molten metal before 
it is drawn from furnace or cupola... perfect castings made in modern foundries... 
accurate grinding and finishing by skilled mechanics operating the most advanced 
modern machinery ...final assembly and checking to rigid standards... These are the 
factors that build quality into every Lunkenheimer Valve—quality which assures that 
outstanding performance, longer service life, and minimum upkeep familiar to maintenance 
men everywhere. , 


The present demand for Lunkenheimer Valves continues at peak levels. But we’ve geared 
our facilities to meet it and maintain, through established and authorized Lunkenheimer 
Distributors, the quick and efficient service which American industry has come to expect 
and rely upon. 


The LUNKENHEIMER Co. cINCINNATI 14, OHIO, U.S. A. 


(Offices: New York 13, Chicago 6, Boston 10, Philadelphia 7. 
Export Department: 318-322 Hudson St., New York 13, N. Y.) 


AIR DEVICES, LUBRICATORS, AIRCRAFT FITTINGS 
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Extended-Surface Heat Exchanger 


Reconversion to peace is under way, and this new ALCO standardized product is a head 
start to conversion for industrial oil-burner installations. 


The heavier-grade and less-expensive oils require preheating for proper atomization and 


efficient combustion. 


Now offered for IMMEDIATE SHIPMENT FROM STOCK, this Alco Fuel Oil Heater offers these 


important features: 


/ e HIGH HEAT TRANSFER DUE TO: 


Superior baffle design and arrangement. 


2. SIMPLICITY OF DESIGN: 


A single U tube expanded into removable cover plate. 


3. EASY TO CLEAN: 


Baffle assembly easily separable from heat-transfer 
element. 


4, STANDARD SIZES AND LENGTHS: 


Six sizes of standard units provided. High- 
efficiency heat exchangers of any 
capacity can be built up from 
these standard ALCO 
“X-Fin” units. 


HUNDREDS USED DURING THE WAR, in a wide rangé 
of applications besides fuel-oil heating. Here area 
few of many suitable applications: 


1. Pre-heaters for oil refineries, natural-gasoline 
plants, chemical plants. 2. Residuum exchangers. 
3. Solvent plants. 4. Gas and air heaters. 5. Heaters 
for caustics, acids, alcohols and other chemicals. 
6. Kerosene and gasoline heaters; propane vapor- 
izers and superheaters. 7. Lube-oil coolers. 8.Quench- 
oil coolers. 9. Duo-Sol coolers. 10. Coolers for alky- 
lation plants. 11. Gasoline and kerosene coolefs. 
12. Coolers for absorption processes. 13. Gas and aif 
coolers, 14. Compressed-air aftercoolers. 
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American Locomotive 


ALCO PRODUCTS DIVISION 
30 Church Street, New York 8, N.Y. + Dunkirk, N.Y. 


OTHER ALCO PRODUCTS: 


Oil-Tank Suction Heaters - Feed-Water Heaters 
Evaporators - Reboilers 
Air-Cooled Heat Exchangers - Lube-Oil Coolers 
Jacket Water Coolers - Vapor Heat Exchangers 
Vapor Condensers - Waste-Heat Boilers 
Prefabricated Piping - Electric- Welded Steel Pipe 
Pressure Vessels - Pipe-Line Filters 


Weldments 


Write for 
New Bulletin 


Acopy of the new ALCO Bul- 
letin, No. 1036, describing and 
illustrating this new line of 
ALCO products will be sent 
you promptly, on request. 
Write for it today. 


American Locomotive Company 
Alco Products Division (7) 
30 Church Street, New York 8, N. Y. 


Please send me your new bulletin #1036, about the 
Alco Fuel Oil Heater. 


COMPANY... 


Street 


City and State 
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PRESSURES 
EVER USED FOR THIS CLASS OF SERVICE 


Where steam pressures and temperatures are high, volumes large, and continuity of operation 
imperative, De Laval blast furnace blowers meet the challenge. 

Among the many notable De Laval installations are two turbine-driven blowers employing 
the highest steam pressures and temperatures ever used in the United States for this class of 
service. These units are installed at the Edgar Thomson Works of the Carnegie-illinois Steel Corp. 
Designed for steam at a maximum pressure of 700 psig and 825 F., they operate under con- 
ditions comparable to those employed for modern power generating units. The blowers have a 
capacity of 97,800 c.f.m. against 30 psig. 7 


Our engineers will be glad to study your blower and compressor requirements. 


SALES OFFICES: ATLANTA * BOSTON * CHAR 
LOTTE + CHICAGO + CLEVELAND * DENVER 
DETROIT » DULUTH * EDMONTON * GREAT 
FALLS HAVANA * HELENA HOUSTON 
KANSAS CITY + LOS ANGELES » MONTREAL 
.NEW ORLEANS NEW YORK * PHILADELPHIA 
PITTSBURGH * ROCHESTER + ST. PAUL + SALT 
LAKE CITY SAN FRANCISCO SEATTLE 
TORONTO TULSA VANCOUVER WASH- 
INGTON, D.C. WI 
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SEE A LINK-GRATE DEMONSTRATION IN YOUR OWN OFFICE 


Almost invariably, when a stoker buyer 
sees a Link-Grate in action, he becomes a 
user. Realizing the difficulty that is often 
encountered by an individual or group in 
visiting a stoker installation, Westinghouse 
has prepared a new 15-minute 16 mm sound 
movie showing in detail the operation of a 
Link-Grate Stoker. Prints of this picture are 
available on loan for your private showing. Just 
address your request to Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
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WESTINGHOUSE STOKERS 
GIVE MORE STEAM PER 
POUND COAL 


Combustion is thorough with a Link-Grate Stoker. The right amount 
of coal, the right amount of air, are brought together at exactly the 
right time. There is little unburned fuel in the ash discharge. You 
get more steam per pound of coal. 

The Link-Grate motion maintains a regular combustion rate by 
continuously processing the fuel bed to keep it porous. Agitation at 
the rear of the stoker promotes a uniform flow of coal over the under- 
feed section and keeps the burning lanes open. 

Grates first move up to break open the fuel bed and let low pressure 
air flow through the grates. The 
downward movement of the grates 
crumbles and conveys the burning 
fuel. 

Positive movement of the fuel bed 
toward the continuous ash discharge 
eliminates periodic dumping and re- 
duces servicing. Clinkers are no 
problem. Link-Grate motion prevents 
closed pores in the fuel bed and 
eliminates the cause of large clinkers. 

Ability to handle all types of loads 

; is another outstanding characteristic 
of the Link-Grate Stoker. It can meet suddenly increased steam demands 
quickly with full combustion efficiency because the fuel bed is always 
porous. 

Before you make another investment in stokers be sure you have 
complete information about the Link-Grate. If possible, see one in 
operation. Your nearest Westinghouse office will be glad to arrange 
an appointment with a present user. Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 


J-50465 


| 

| 

JERE 


so they 


When the lines between a large 
compressor and a cooling tower 
recently reached the end of their 
usefulness in a Southwestern plant, 
the engineers looked around for a 
material that might give longer 
service and lower cost per year. 
Wrought iron has distinguished 
itself in dozens of such applications, 
and was selected to do the job. The 
new installation, of Byers Wrought 
Iron 8-inch and 4-inch galvanized 
pipe is shown in the illustration. 

Whether for cooling internal 
combustion engines, condensers, 
or some processing operation, cool- 
ing water has a job in almost every 
plant and it always represents a 
potential trouble spot. Even when 
the current supply is not aggres- 
sive, there is always a possibility 
that the character of the water may 
change, or that use of recirculation 
may aggravate the corrosive con- 
ditions. Recirculated water often 
picks up carbon dioxide and sulfur 
compounds from the atmosphere, 
and its supply of oxygen is con- 
stantly renewed, so that extra re- 
sistance in the piping material is 
necessary to avoid trouble. The use 
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hot spots 


of wrought iron not only guards 
against excessive maintenance to- 
day, but gives an extra margin of 
protection against the changes of 
tomorrow. 

Many engineers regularly specify 
galvanized wrought iron pipe for 
cooling water lines, as they feel 
that the extra cost pays out in extra 
service. It is important to remem- 
ber, however, that the greater 
service life which has been ob- 
tained from wrought iron is not 
primarily due to any surface coat- 
ing, but to its inherent resistance to 
corrosion, which comes from its 
unusual structure. Tiny fibers of 
silicate slag are threaded through 
the body of high-purity iron. These 
fibers act like a series of baffles, to 
halt and disperse corrosive attack, 


CORROSION COSTS YOU MORE THAN WROUGHT 


and so discourage pitting and rapid 
penetration. These fibers also help 
to anchor the initial protective 
film, which shields the underlying 
metal. When galvanizing is de- 
sired, the microscopically rougher 
surface of wrought iron helps to 
take and retain a heavier coating. 

All the wrought iron you need for 
any projects you may have in mind 
is available now. Jobber stocks are 
maintained throughout the coun- 
try, and mill shipments, when 
necessary, are made promptly. 

Our Bulletin, ‘‘Wrought Iron for 
Refrigeration and Air Conditioning 
Systems”’ illustrates and describes 
a number of installations where 
wrought iron is saving for en- 
gineers. We will be glad to send 
a copy. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 
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BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS: OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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This special section — 48 pages of concentrated in- 
formation on steam turbines —is number 56 in the 
series POWER has been running since 1935. 

For six months two editors have given their best 
efforts to this presentation with a single objective — to 
bring practical steam-turbine information in usable 
form to the men who need it. 

Thousands of Power readers have present responsi- 
bilities in the selection, operation and maintenance of 
steam turbines in central and industrial power plants. 
Many other thousands, not now directly responsible 
for steam turbines, dare not remain unprepared for the 
day when their engineering reputations may hang on 
their understanding of this universal prime mover. 

It is a matter of public record that more steam-tur- 
bine capacity is installed in both central-stations and 
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industrial plants than of all other prime movers com- 
bined, including water turbines. 

There are many reasons for this. First, of course, is 
that fact that steam turbines face no fuel limitations. 
Other reasons include low first cost (because of high 
speed), good efficiency in condensing and backpressure 
units, compactness, ease of operation and maintenance, 
perfect adaptability to varied power-process hookups. 

To present the essential facts on this versatile prime 
mover, this special section covers fundamental prin- 
ciples, construction details, types and applications, 
governing, lubrication, operation and maintenance, 
and methods of estimating performance. It is the work 
of LN Rowley, Managing Editor, and B G A Skrotzki, 
Assistant Editor, aided by W A Vopat, Assistant Pro- 
fessor of Mechanical Engineering, Cooper Union, 


P W SWAIN, EDITOR 
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HOW TURBINES 


When expanding steam pushes di- 
rectly on the piston of a reciprocating 
engine, heat energy converts into me- 
chanical work in a single step. The 
steam turbine takes two steps for this 
transformation. First, steam expands in 
a nozzle, discharging at high velocity. 
In this way the total heat (enthalpy) 
of the steam partly changes to velocity 
(kinetic energy —the energy of motion). 

The force of the jet produced by 
this transformation in the nozzle can 
be used in either of two ways, Fig. 1. 
If the nozzle is free to move, the re- 
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action pushes against the nozzle and it 
travels in the direction opposite to the 
jet, lifting the weight. If the nozzle is 
fixed and the jet directed against a 
crude bucket, the jet’s impulse force 
pushes the bucket forward, lifting the 
weight. In each case, heat energy of the 
steam has been transformed into veloc- 
ity energy in the nozzle and then into 
mechanical work. 

Although he knew nothing of power 
machinery, Sir Isaac Newton, back in 
the 17th century, stated the laws of 
motion that apply exactly to the 


actions in the laboratory setups of 
Fig. 1 and to modern steam turbines. 
First, he noted that for every action 
there is an equal and opposite re- 
action. This law is the basis for such 
commonly seen devices as rotating 
lawn sprinklers and fireworks rockets, 
and for the jet-propelled airplane. In 
spite of, or perhaps because of, its 
apparent simplicity, the reaction prin- 
ciple is often misunderstood. 

To begin with, the push of the jet on 
the air has nothing to do with the 
action—it works exactly the same way 
in a vacuum. The force that does the 
pushing is in the nozzle. Imagine that 
the box of Fig. 1 has no nozzle opening, 
and is filled with steam under pressure. 
The pressure acting on any one wall 
exactly balances that acting on the op- 
posite wall and, there being no un- 
balanced forces, the box remains still. 
However, if we make a hole in one 
side for a nozzle, steam is released in 
a jet and pressure in the nozzle is less 
than pressure at a corresponding point 
on the opposite wall. The unbalanced 
force thus produced causes the box to 


BASIC REACTION- AND IMPULSE-TURBINE PRINCIPLES 
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1 Expanding in a nozzle, steam’s 
energy converts into velocity and 
exerts a force. Reaction of this 
force moves nozzle (above) or, if 
nozzle is fixed, impulse force of 
jet pushes movable bucket (below) 


*- Stationary 
nozzle 


2 Mounting nozzle on a wheel and 
supplying steam through a hollow 
shaft makes an idealized reaction 
turbine. Fixing nozzle and mount- 
ing buckets on the wheel makes a 
crude but workable impulse turbine 


3 Commercial reaction 
turbines expand steam in 
alternate rings of fixed 
and moving blades, both 
acting as nozzles. Dia- 
gram shows one stage and 
graph indicates how pres- 
sure falls in both fixed 
and moving blades, while 
absolute velocity rises 
in fixed blades and falls 
in moving row. This is 
often called 50% reaction 


4 In commercial impulse 
turbines nozzles are dis- 
tributed around a ring 
and steam enters buckets 
from the side, as shown 
in single-stage diagram. 
Graph below shows that 
steam expansion occurs 
only in nozzles and pres- 
sure remains essentially 
constant in buckets. The 
velocity rises in nozzles 
but falls in the buckets 


Velocity 
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tio without excessive wheel speeds. 
Nn reaction turbines this means alter- 


move in a direction opposite to the jet 
stream. In essence, this is the principle 
of the reaction turbine. 

Sir Isaac Newton also pointed out 
that a force is exerted in changing 
either the speed or direction of a body 
in motion, and that the amount of 
force depends on the extent to which 
speed or direction is changed. This 
principle is illustrated in the lower 
part of Fig. 1. The jet (a moving 
body) has its speed and direction 
changed by the curved bucket and the 
force moves the bucket and lifts the 
weight. 

Let’s turn from these highly simpli- 
fied laboratory setups to something 
approaching an actual turbine. In 
Fig. 2, the nozzle is mounted on a 
wheel and supplied with steam through 
a hollow shaft. The reaction force ro- 
tates the wheel in a direction opposite 
to the jet and useful work is available 
at the shaft. If we mount the curved 
bucket on the wheel rim and fix the noz- 
zle, we also obtain shaft work and have 
a crude but workable impulse turbine. 

While these basic reaction and im- 


Compounding permits big expansion 


ate rows of fixed and moving blades 
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In impulse turbines velocity com- 
ounding absorbs jet velocity in steps 
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7 Impulse-turbine speed may also be 
reduced by pressure staging or com- 
pounding. Pressure falls in a series 
of nozzles, each with its bucket row 


8 Radial-flow reaction or Ljungstrom 
turbine is used in Europe, rarely here 


pulse turbines illustrate the principles 
involved, some modifications are nec- 
essary to make practical units. The 
moving nozzles of a reaction turbine 
are most easily made by using blade 
sections shaped to form nozzle walls, 
Fig. 3, arranged in a ring around the 
shaft or rotor. An adjacent set of sta- 
tionary blades directs steam into these 
moving nozzles. Some expansion oc- 
curs in both moving and fixed blades. 
This represents a necessary departure 
from the “pure” reaction principle, 
which would involve steam expansion 
and pressure reduction in moving parts 
only, and is sometimes referred to as 
50% reaction. Commercially, the term 
reaction applies to all turbine sections 
where there is substantial steam ex- 
pansion in moving parts, usually with 
some expansion in fixed parts also. 

In the reaction turbine, absolute 
velocity (referred to the earth) in- 
creases in the fixed blades but de- 
creases in the moving blades. This 
seems to contradict the principle that 
expansion in a nozzle produces in- 
creased velocity. Expansion in the 
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moving blades does boost velocity in 
relation to the moving blades—that is, 
if we were going around with the 
blades the steam would then seem to 
us to speed up. Nevertheless, the speed 
with respect to the earth decreases. 

The distinguishing characteristic of 
the impulse turbine is that expansion, 
and pressure drop, occurs in stationary 
parts only. Fig. 4 outlines actual noz- 
zle and bucket relationship in a simple 
impulse turbine. The nozzles, arranged 
in a ring at one side to clear the blades, 
feed steam at an angle to bucket travel. 
The crescent-shaped blades permit free 
entry and discharge and produce the 
change of speed and direction which 
gives the rotational force. 

The graph below the nozzle and 
bucket diagram shows that pressure 
falls in the nozzle only, which means 
that velocity is highest at nozzle exit, 
falling in passage through the buckets. 

For most commercial applications, 
turbines like those in Fig. 3 and 4, con- 
sisting of one pair of stationary and 
moving elements, cannot be used. To 
understand why, let’s look a little 
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9 Commercial turbines may be straight reac- 
tion or impulse machines, or may combine both 
principles. Diagram above shows a velocity- 
compounded impulse pressure stage, followed 
by a series of reaction stages, only two of 
which are indicated. A straight reaction tur- 
bine would have many reaction stages in series 
from throttle to exhaust. Impulse turbines may 
be single- or multi-pressure staged, depending 
aon on size, with velocity stages (usually two) in 
the first pressure stage. Some small machines 
are velocity compounded in more than one stage 
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further into their characteristics. In a 
reaction turbine, the work done reaches 
a maximum when the moving nozzles 
travel about as fast as the steam passes 
through them. In an impulse turbine, 
work is a maximum when the buckets 
move at roughly 50% of the jet veloc- 
ity. (In both cases the maximum torque 
occurs at standstill.) 

It can be seen that, in both cases, 
nozzle or bucket speed depends on jet 
speed which, in turn, depends on pres- 
sure drop, or expansion ratio. Thus as 
long as we stick to a single-stage de- 
sign, we must limit pressure drop or 
accept high rpm and large diameters. 
However, by compounding or staging 
we can do the work in steps and utilize 
high pressure drops while keeping rpm 
and diameter within reasonable limits. 

Fig. 5 shows how this is done in re- 
action turbines. Adding pairs of fixed 
and moving blades (stages) divides 
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the total expansion into steps, reduc- 
ing the pressure drop in each row of 
nozzles and hence the steam velocity. 
This permits blade speed to approach 
steam speed, as necessary for high ef- 
ficiency, without an excessively large 
rotor or high rotative speed. The num- 
ber of stages depends on the expan- 
sion ratio and other design factors; 
only two stages are shown in the dia- 
gram. Reaction stages are often called 
Parsons stages, after the inventor. 
Impulse turbines may be com- 
pounded in two basic ways. Fig. 6 
shows a row of nozzles followed by 
two rows of buckets, with a set of sta- 
tionary buckets between them. The 
first row of moving buckets absorbs 
about half the jet velocity; the sta- 
tionary row redirects the jet into the . 
second moving row, which absorbs 
most of the remaining steam velocity. 
This is called velocity compounding 


or Curtis staging. Each moving row 
forms a velocity stage so the unit 
diagrammed may be described as hav- 
ing two velocity stages. This com- 
pounding permits cutting wheel speed 
about in half. 

Fig. 7 illustrates impulse pressure 
staging, which corresponds to putting 
a number of single-stage turbines in 
series so that the pressure drop is 
divided among a sequence of nozzles. 
each followed by its row of buckets 
One row of nozzles and the row of 
buckets associated with it is consid- 
ered a pressure stage. 

Thus far we have dealt exclusively 
with axial-fow turbines, in which the 
steam path roughly parallels the shaft 
axis. Fig. 8 illustrates the general ar- 
rangement of blading in a radial-flow 
reaction turbine. Steam is admitted @ 
the center and flows radially outward 
both sets of blades move, alternate 
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CONSTRUCTION OF A TYPICAL REACTION TURBINE 


L-p extraction- 
control valve, 


grid type 


/mpulse 
stage 
Exhaust hood 


Reaction 
blading 


L-p extraction- 
control valve 
operating cylinder, 


H-p extraction- 
contro/ va/ve, 


poppet type 


/mpulse 
stage 


Reaction 
blading 


H-p extraction- 
cortro/-va/lve 
linkage 


Governor - 
controlled 
admission 
valve 


Go vernor 

linkage 
2 Governor 
/ housing 
Governor 


Aandwhee/ 


Pressure steam | 
equalizing H-p 
Exhaust Pipe extraction 
Sfeam steam 


tows rotating in opposite directions. 
The Ljungstrom turbine, of this de- 
sign, is built in Sweden. A radial-flow 
impulse turbine is shown and discussed 
on p. 68 and p. 85. 

Modern turbines as built in this 
country combine the principles out- 
lined in a variety of ways. A “straight” 
reaction turbine would consist of many 
Parsons stages arranged in series from 
inlet to exhaust. Many units combine 
the impulse and reaction principles; 
Fig. 9 shows an impulse pressure stage, 
velocity compounded, followed by a 
number of reaction stages, only two 
of which are shown. A similar arrange- 
ment marks many straight impulse 
machines, a velocity compounded 
Stage being followed by a number of 
Pressure stages. The type and num- 
ber of stages and blade proportions of 
commercial turbines depend, among 
other things, on inlet steam pressure 
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and temperature, exhaust pressure, the 
speed and the output. 

Thus far we have talked mainly of 
nozzles and buckets or blades. These 
are the heart of any turbine, but a num- 
ber of additional elements are needed 
to make a complete unit ready for 
power-plant application, as shown in 
the drawings above. First there must be 
a rotor, shaft, or spindle to carry the 
buckets or blades and a shell, casing 
or cylinder to confine the steam, sup- 
port stationary nozzles or blades and 
provide a structural frame. 

The casing supports the main bear- 
ings and the thrust bearings which 
maintain the shaft’s axial position. Re- 
action turbines, characterized by great- 
er end thrust, employ dummy or bal- 
ance pistons to counteract most of the 
thrust. To minimize steam leakage, va- 
rious types of seals and glands are 
needed. For bearings and other moving 


Turbine piping 
casing flange 


Balance 
piston 


Velocity~compound 
/mpu/se stage 


parts a lubrication system must be 
provided. 

To control steam admission requires 
a throttle and/or a stop valve, a steam 
chest, steam-admission valves and 
valve gear, and a governor. For protec- 
tion there is usually an overspeed gov- 
ernor and trip mechanism. 

If steam is to be withdrawn from 
some intermediate point, for feed- 
water heating or process, a bleed or 
extraction connection must be _ pro- 
vided. If extraction pressure is to be 
controlled there must be an extraction 
valve. Fully expanded steam leaves the 
turb‘ne through an exhaust hood. 

In this brief outline we have seen the 
basic principles on which steam tur- 
bines operate and the essential parts 
or elements of commercial machines. 
The next pages describe in somewhat 
more detail the construction features 
of modern turbines. 
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CONSTRUCTION DETAILS 


There are two basic nozzle types: (1) 
the converging-diverging design for 
high expansion ratios and (2) the con- 
verging design for low expansion ratios. 
These may be built in a number of 
ways, depending on whether they are 
to be used in the first or later stages. 

Nozzles for single-stage impulse tur- 
bines are usually of the converging- 
diverging type, a number of individual 
units being placed at intervals around 
the turbine wheel, Fig. 1. These are 
commonly machined from alloy steel 
or bronze, with circular cross-sections. 
Many single-stage units are velocity- 
compounded: In the conventional ar- 
rangement, steam from the nozzle 


passes through a row of moving 
buckets, then a fixed row and then an- 
other moving row, Fig. 2, left. 

Velocity compounding may be ob- 
tained with a single row of moving 
blades by use of the reentry principle, 
that is, by employing reversing cham- 
bers to redirect the steam back through 
the blades. In Fig. 2, right, the revers- 
ing chambers are shown; steam flow is 
axial. The turbine of Fig. 3 has a solid 
wheel and buckets are milled out of 
the rim. Steam flows from the nozzle 
radially and is redirected by reversing 
chambers as shown in phantom. Fig. 
4 illustrates another design using a unit 
nozzle and chamber. 


TYPICAL FIRST-STAGE IMPULSE NOZZLES 


1 High-expansion-ratio nozzle 
and attached reversing blading 


2 Normal velocity compound- 
ing, at left; axial-reentry, right 


3 Reversing-chamber radial-re- 
entry velocity-compound wheel 
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4 Another radial-reentry design with a 
nozzle block and redirecting chamber in 
one unit for mounting on the steam chest 


5 Nozzles for larger turbines are gen- 
erally grouped to form circular segments 
and these are assembled in the casing 
with blanks between, nozzles occupying 
only as much of the circumference as re- 
quired to provide needed steam-flow 
area. Converging-diverging nozzles for 
high expansion ratios are often drilled 
ond reamed in solid segmental blocks, 
while converging or vane-type nozzles 
for low expansion ratios are cast or as- 
sembled. An example of each is shown 


In some single-stage units and the 
first-stage of multi-stage turbines, noz- 
zles are grouped to form segments of a 
circle and these are assembled in the 
casing with blanks between, nozzles 
occupying only enough of the circum- 
ference to provide area needed for 
steam flow. For converging-diverging 
designs the blocks or rings are usually 


9 Closeup of diaphragm nozzles 
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solid, drilled and reamed. Converging 
or vane-type nozzle blocks may be cast 
or assembled. Fig. 5 shows typical sec- 
tions. Nozzle blocks or rings may be 
bolted or welded in the casing. 

In impulse turbines, vane-type noz- 
zles are used in stages following the 
first stage. These are built into dia- 
phragms, Fig. 6. Vanes are usually 
chrome-iron alloy and diaphragms are 
made of cast iron or steel depending 
on pressure and temperature condi- 
tions. Vanes may be fitted into the disk 
and rings, or cast or welded in place. 
Fig. 7 illustrates the usual diaphragm 
construction of two tongue-and- 
grooved halves split at the center so 
the upper half lifts with the casing 


velocity’ 


upper half. The shaft opening may be 
sealed in various ways, see pp 74-75. 

In reaction turbines, fixed blades 
produce what is, in effect, a ring of 
vane-formed nozzles, Fig. 10-12. Blade 
roots may fit directly into the casing 
or into blade rings supported from the 
casing. Blades may be individual or 
grouped in sections with a common 
root and shroud ring. 

Moving elements are known various- 
ly as blades or buckets, the latter term 
applying to impulse machines. Fig. 13 
and 14 show steam action in impulse 
buckets and reaction blades. In cross- 
section, impulse buckets are more or 
less crescent-shaped and may not al- 
ways be symmetrical; modern reaction 


Absolute 


Blade velocity 


13 Impulse-blading diagram 


13,14 Vector diagrams show 


shock losses, blade surface at 
point where steam strikes is 


blading tends toward a blunt-nosed 
teardrop shape. 

Blades and buckets may be forged 
and milled, milled from solid stock, or 
drawn; there is some possibility that 
precision casting, now used for super- 
charger blades, may be used for small 
steam-turbine blades. Most common 
blade material is chrome-iron alloy 
but other alloys have been used. 

Short blades are generally uniform 
in width while longer blades show some 
taper. Long last-stage blades may be 
of “warped” or non-uniform section to 
accommodate the difference in speed 
between root and tip. Last-row blades 
are often fitted with a stellite strip 
silver-soldered to the edge. This retards 


REACTION NOZZLES TYPICAL BLADE FORMS AND FASTENINGS 


steam velocity relation between blade velocity, Absolute steam 
Relative absolute and relative entrance fe/ative 
steam / and exit velocities. To avoid nite Sn 


Relative made parallel to direction of rel- 
steam ative entrance velocity Note dif- 
velocity Absolute ferences between the diagrams Relative 
steam velocity —_— steam velocity 


Blade velocity steam velocity 


14 Reaction-blading diagram 


1] Fixed and moving reac- 
tion blading shown in section 


10zzles 


yer 1945 


12 Segments of typical fixed 
and moving reaction blade rings 
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15 Impulse buckets on disk 


18 Wide variety of blade-fastening arrangements features modern turbine construction 


16 Blades of various sizes 


17 Assembled reaction blading 
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@i TYPICAL SHROUDING, SHIELDING AND SEALING ARRANGEMENTS B® 


20 Band shrouding is usually 
riveted but sometimes welded 


Seal strips 
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21° =+Impulse-bucket seal strips 


22 Impulse-bucket shielding 


Shrouding increases blade rigidity and helps prevent 
steam spillover. Shields reduce turbulence as blades 
pass through areas not covered by steam jets. Axial 
seals help direct steam flow in h-p impulse stages; ra- 
dial seals retard leakage across tips of reaction blades 


erosive action of moisture apt to be 
present in the low-pressure stages. 

A wide variety of blade-fastening 
methods have been developed to meet 
varying conditions. Fig. 18 illustrates 
inside and outside dovetails and T-slot 
arrangements, with and without calk- 
ing strips. Large and heavily stressed 
blades usually require some form of 
multiple T-slot or serrated-root fasten- 
ing. Impulse buckets mount on indi- 
vidual disks, while reaction blades 
usually mount directly on the rotor. 

The tips of blades are usually con- 
nected by shroud rings to give greater 
rigidity and to help prevent steam 
spillover. Short blades often have in- 
tegral shrouding. In many designs the 
shroud band is slotted to take a pro- 
jection of the blade tip; riveting is the 
usual method of securing the band but 
welding is also used. 

To prevent steam leakage caused 
by the pressure drop across reaction 
blades, it is customary to use -some 
form of sealing. Fig. 23 shows radial 
seal strips, with thin rubbing edges, 
fastened in the casing or blade ring. 
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25 Blades designed for close radial clearance 


Impulse blading mav be fitted with 
axial sealing strips, as in Fig. 21, to 
help direct steam flow in high-pressure 
stages. In the first stage, where nozzles 
cover only a fraction of the circum- 
ference, blade shields, Fig. 22, may be 
fitted to decrease turbulence in areas 
not covered by nozzles. 


Impulse-turbine rotors are forged- 
steel shafts of essentially constant 
diameter; disks carrying blades may 
be shrunk and keyed on or integral. 
Reaction-turbine rotors, on which the 
blades usually mount directly, increase 
in diameter toward the low-pressure 
end, where steam volume is greater. 
They may be solid forgings or may be 
hollow with a plug and stub shaft at 
the open end. Rotors have been built 
up in sections but this is not common. 

Turbine casings are made of high- 
grade cast iron, steel or alloy steel, 
depending on pressure and temperature 
conditions. They are divided into upper 
and lower halves by a horizontal, 


Sealing may also be accomplished by 
reducing radial clearance between 
blades and casing to a small value. 
This can be done with safety by pro- 
viding the blade with a thin edge, Fig. 
25, or by using a thin lip on the shroud 
ring, Fig. 24. These thin edges can rub 
without damage to blades. 


bolted, metal-to-metal joint, and may 
be split into sections along the length 
as well. Marine turbines have been 
fabricated by welding from plate and 
rolled sections and this practice may 
find acceptance in stationary machines 
also. For extremely high pressures. 
double casings have been built, with 
lower-pressure steam admitted to the 
space between shells. This divides the 
total pressure drop into two parts, 
keeping thickness of each shell within 
reasonable limits. 

An excellent idea of typical rotor 
and casing constructions can be ob- 
tained from the turbine cross-sections 
shown on pp 78-84. 


POWER « December 1945 


| 
fle 
AY, SS 23 Reaction-blade seal strips 
a 19 Integral shrouding Fi 
24 Shroud rings form seals tr 
= 
ste 
| | j 
sis 
It 
4 
fre 
she 
° 


by 
een 
lue. 
Fig. 
oud 
rub 


VALVES AND VALVE GEAR 


A variety of valves control steam 
flow into and out of a turbine, for out- 
put regulation and for emergency pro- 
tection. Between the steam main and 
the turbine proper there is usually a 
stop valve, for open and shut service, 
and a throttle valve to regulate steam 
fow during starting and stopping. 
These may be manually operated, but 
for large units they are usually hydrau- 
lically actuated. 

In the automatic throttle valve of 
Fig. 1, handwheel positions an oil 
bypass valve regulating pressure under 
an operating piston for the main steam 
valve, which is unbalanced in the 
closing direction. Drop in oil pressure 
below the piston closes the valve and 
it cannot be opened until pressure is 
restored. An inner valve on the main 
valve opens first, passing enough steam 
to bring the machine up to speed. A 
hydraulic connection to the overspeed 
trip shuts the valve if speed exceeds 
a safe limit. 

Large turbines often have only a 
stop valve, and starting is under con- 
trol of the turbine governing valves. 
Such a stop valve is shown in Fig. 2. 
It is hydraulically actuated and de- 
signed for quick opening and closing. 
It shuts if oil pressure fails. 

Valves for output regulation are 
called governor or steam-admission 
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4 Each steam-admission valve controls flow 
from steam chest to separate nozzle groups 
reached by passages shown. Governor op- 
trates camshaft (upper center) which carries 
individual cam for each valve. Cams may be 
shaped to give any desired rate of opening 


1 Hydraulically operated from 
handwheel, valve closes automatic- 
ally on overspeed, low oil pressure 


valves. In small turbines, a single gov- 
ernor valve, often of the balanced type, 
Fig. 3 controls flow through steam 
chest and thence into the nozzles. In 
most cases, the governor actuates the 
valve directly, through a short linkage. 
Overspeed trip may act on governor 
valve, on a separate valve, or both, 


balanced type, 


AUTOMATIC 
THROTTLE AND 
STOP VALVES 


3 Small units usually operate with 
partial admission; a governor-actu- 
ated valve controls steam flow to 


hydraulically actuated; unit's con- 
trol valves are used for starting 


= 
= 
Pilot-valve 
—~ mechanism 
2 Stop valve for large turbine is ea 


In larger turbines, the steam chest 
feeds a series of individual nozzle ;- 
groups through passages similar to 7 
those in Fig. 4 and 5. Steam chest and 
nozzle passages may be cast integral 
with the casing or may be bolted to it. 

In some large turbines, the entire steam 
chest assembly is separated from the 


TYPICAL STEAM-CHEST AND ADMISSION-VALVE ARRANGEMENTS 


the nozzle ring. Valve below is of 
with steam strainer 


5 In bar-lift arrangement shown 
above, individual valves controlling 
flow from steam chest to nozzle 
passages have stem collars set at 
different heights. As governor 
mechanism lifts the bar, valves rise 
off their seats in desired sequence 
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casing to permit symmetrical cylinder 
design and reduce distortion. An indi- 
vidual valve controls each nozzle pas- 
sage, so that number of nozzle groups 
in service may be changed as total 
steam flow changes. This gives more 
efficient operation at partial loads. In 
small turbines with a single governor 
valve, this change in the number of 
working nozzles is often obtained by 
hand-operated nozzle valves, Fig. 6. 
Two general arrangements are used 
to control the steam-admission valves. 
In that of Fig. 4, the governor mech- 
anism actuates a camshaft which car- 
ries a cam for each steam-admission 
valve. Cam position and shape deter- 


mine the sequence and rate of valve 
opening. In a variation of this general 
scheme, Fig. 16 on p 90, individual 
valves are operated by hydraulic servo- 
motors, controlled from the governor. 
The bar-lift mechanism of Fig. 5 opens 
the valves in desired sequence; rate of 
opening is the same for all. Valve stems 
pass through hoes in a bar raised and 
lowered by the governor mechanism. 
Collars on each valve stem are set at 
different heights; as the bar rises, 
valves lift in a sequence determined by 
the collar settings. 

In turbines designed for withdrawal 
of steam for process use, it is often 
desirable to maintain pressure of ex- 


HAND-OPERATED NOZZLE-VALVE CONTROL 


6 In small units with single governor 
valve, hand-operated nozzle valves per- 
mit changing number of working nozzles 
for efficiency at part load and overload 


7, 8 An extraction turbine consists essentially of a high- 
pressure and a low-pressure section, the extracted steam 
being taken from a chamber between the sections. A valve 
controlling flow from this chamber into low-pressure section 
holds pressure constant in the chamber and hence in the 
extraction line. Typical valves above are of the balanced 
type, left, and of the single-seated or poppet type, right 
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TYPICAL EXTRACTION-PRESSURE CONTROL VALVES 


9 For handling large steam volumes at low- 
pressure extraction points, the grid valve 
shown above is often used. Operating mech- 
anism rotates the grid valve to change port 
area. The partial section, right, shows how 
grid valve fits into the chamber between 
high- and low-pressure sections of turbine — 


tracted steam constant. Such a turbine 
consists essentially of a high- and a 
low-pressure section with a chamber 
between from which steam is with- 
drawn. An extraction valve regulates 
steam flow from the chamber into the 
following stages to hold pressure con- 
stant in the chamber and thus in the 
extraction line. These valves are of two 
general types: (1) single-ported and 
(2) multi-ported. Fig. 7 and 8 show 
balanced and single-seated or poppet 
designs of the single-ported type. At 
low pressures, where steam volume is 
large, it is customary to use a multi- 
ported or grid valve, Fig. 9. This con- 
sists of a diaphragm containing a num- 
ber of openings and a rotating shutter 
with matching openings. Movement of 
the shutter increases or decreases the 
port area as required. The partial sec- 
tion at the right of Fig. 9 shows the 
location in the turbine of such a valve. 

In addition to the valves illustrated 
thus far, a number of others may be 
employed. In some turbines, bypass or 
overload valves are provided to admit 
steam to the second stage after first- 
stage nozzles have reached maximum 
capacity. Condensing turbines are often 
equipped with atmospheric-relief 
valves. Mounted in the exhaust line, 
valve is held closed by atmospheric 
pressure. If condenser vacuum fails 
and exhaust pressure rises, the at- 
mospheric-relief valve opens and vents 
steam to atmosphere. Most units of 
large size are now equipped with ex- 
plosion doors or vents to relieve ex- 
cessive exhaust pressure, with a 
vacuum-trip serving as the first line 
of defense. 
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BEARINGS 


Main bearings for small turbines are 
usually of the horizontally split babbitt- 
lined type, with bronze or cast-iron 
shells. Fig. 1 illustrates a typical design 
with a slot and oil ring for distribution 
and passages for cooling water in the 
bearing case. Babbitt-lined faces take 
thrust force in some types. Single- and 
double-row ball bearings are employed 
in some machines, either as straight 
journal bearings or designed to take 
moderate thrust. 

Fig. 3 shows a typical main journal 
bearing for a large turbine. It has a 
cast-steel shell, babbitt-lined. Three 
steel blocks or keys machined to fit a 
spherically bored seat in the pedestal 
permit self-alignment. Liners between 
key and bearing shell allow the bearing 
to be moved to center the rotor in the 
cylinder; a dowel in the shell fits a 
notch in the pedestal, preventing bear- 
ing rotation. 

Oil under pressure comes through 
one of the blocks and is distributed by 
longitudinal grooves along about 85% 
of the bearing length. To assist oil 


POWER « December 1945 


distribution and formation of a wedge 
film, babbitt in upper half and just 
below horizontal joint on both sides 
is relieved to give large radial clearance 
between babbitt and shaft. Oil drains 
into pedestal through holes in bottom 
of end annular grooves. Greater cool- 
ing results from oil being circulated 
across the top of the journal. Quan- 
tity of oil circulated is determined 
by cooling needs rather than by lubri- 
cation requirements. Radial sealing 
strips at ends prevent oil from being 
thrown along the shaft. Bearings split 
horizontally and are accurately bored 
with proper clearance. 

Thrust bearings of several types take 
care of the forces acting along the 
shaft axis. In the tapered-land bearing 
of Fig. 4, a hardened and ground rotat- 
ing collar bears on babbitted lands. 
There is a wedge of oil between the 
rotating collar and the thrust plates. 
Cooled oil under pressure enters radial 
grooves in the thrust plate and the 
rotating collar carries it over the sur- 
face. The thrust collar commonly 


1 Journal bearing for a small turbine, 
arranged for ring oiling, with space in 
bearing case for water cooling. 2 Jour- 
nal bearing for large turbine; spherical 
seating permits self-alignment. 3 Ball 
bearing, double-row type, for small unit. 
4 Tapered-land thrust and journal bear- 
ing. 5 Kingsbury-type thrust bearing 


mounts at the high-pressure end of 
the turbine and also serves for axial 
adjustment of the rotor. Squealer rings, 
which rub before a dangerous degree of 
wear occurs, give warning of failure. 
The bearing splits horizontally for ease 
of assembly and disassembly. 

The Kingsbury type of thrust bear- 
ing, Fig. 5, has its total surface divided 
into a number of segments. These are 
free to rock and take a position set 
by formation of an oil wedge between 
them and the rotating collar. Thrust 
load distributes evenly among the seg- 
ments. Axial adjustment of the bearing 
and therefore of the rotor may be made. 
Oil under pressure circulates to all 
moving parts. 

Lubrication of turbine bearings and 
other moving parts is discussed in more 
detail on pp 94-95. 
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TURBINES + CONSTRUCTION 


SEALS AND GLANDS 


Through the clearance between ro- 
tating and stationary parts of a tur- 
bine, steam leakage may occur and, 
under certain conditions, air infiltra- 
tion also. To reduce such leakage and 
infiltration to a minimum, various 
forms of seals or glands are installed. 

The diagram of Fig. 1 shows the lo- 
cation of leakage and infiltration points. 
At the high-pressure end, steam tends to 
leak out around the shaft. During start- 
ing, however, pressure in the first stage 
of condensing turbines may be low 
enough to cause an inflow of air. At the 


POINTS IN A TURBINE 
WHERE LEAKAGE OCCURS 


1 Where shaft passes through the 
casing, at high- and low-pressure 
ends, air may leak in or steam may 
leak out. Steam may also leak be- 
tween stages at diaphragm openings 


low-pressure end of condensing turbines, 
normal tendency is toward air leakage 
into the machine, while in noncon- 
densing machines the tendency is to- 
ward steam leakage. Steam leakage be- 
tween stages may occur where the shaft 
passes through the diaphragms. 
Steam leakage from the turbine re- 
duces power output and increases steam 
consumption per unit of output. Infil- 
tration of air throws extra load on the 
condenser air-removal equipment and 
tends to raise backpressure. For effi- 
cient operation, both forms of leakage 


must be kept to an absolute minimum. 

There are four principal types of 
seals or glands used in turbine prac- 
tice: (1) stuffing boxes (2) carbon-ring 
packings (3) labyrinth seals and (4) 
water glands. Most engineers are famil- 
iar with the typical stuffing box fitted 
with soft metallic packing rings. This 
arrangement is used on some small ma- 
chines for shaft sealing at the low-pres- 
sure end. However, many small tur- 
bines and virtually all larger units 
employ carbon rings, labyrinths, water 
glands or combinations of these types. 


BASIC SEAL AND GLAND DESIGNS 
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2 Carbon-packed gland consists of one or more carbon rings 
fitted into a housing. Rings are in segments held together by 
@ garter spring or some form of flat spring. Carbon rings, in 
rubbing contact with shaft, effectively retard steam leakage 


3. In labyrinth seals, a series of thin circular strips or ser- 4 A water gland is merely a pump runner rotating with the 
rations, fitting close to the shaft but not touching it, introduces turbine shaft and comfined in a housing. Runner holds water in 
sufficient resistance to steam flow to reduce steam leakage to a ring at its periphery, forming a positive seal. Labyrinths 
minimum, Sketch shows labyrinths combined with water gland are usually used with water gland for sealing during startup 
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In the carbon-ring construction, a 
series of rings, set with close shaft 
clearance, produce an effective seal. 
The rings consist of several circular 
segments, normally rectangular in 
cross-section, held together by a garter 
spring or some form of flat spring. A 
stop piece in the housing prevents ring 
rotation. Carbon rings are used alone 
or in combination with other types of 
seals. 

Labyrinth seals consist essentially of 
a number of thin circular strips or ser- 
rations fastened to the casing or a 
member supported from the casing and 
positioned so that the clearance be- 
tween the shaft and the edges of the 
strips is small. The resistance offered 
by this series of obstructions to steam 
flow is enough to hold leakage to a 
minimum. Labyrinths are sometimes 
used alone and frequently in combina- 
tion with water glands. 

A water gland is merely a centrifugal 
pump runner rotating with the turbine 
shaft and confined in a housing at- 
tached to the casing. Commonly sup- 
plied with condensate, the runner holds 
the water in a ring at its periphery, 
forming a positive seal. In most cases, 
water glands are used in combination 
with some other form of seal, laby- 
rinths usually, because the water gland 
is not effective until the turbine reaches 
operating speed. The additional seal 
also reduces the casing-side steam pres- 
sure on the water gland wher it is used 
at the high-pressure end. 

Operation of carbon-ring or laby- 
rinth seals is improved by the addi- 
tion of steam sealing or gland leakoffs. 
Fig. 5 and 6 illustrate the principles of 
these arrangements diagrammatically. 
Steam that leaks past the gland, Fig 5, 
from a region of high pressure is known 
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TYPICAL SEALING ARRANGEMENTS 


7 Labyrinth and water gland 
for low-pressure end of unit 


9 Steam-sealed carbon packing 


11. Dummy packing on reaction- 
turbine h-p and I-p balance piston 


as leakoff steam and is commonly led 
to a heater but its heat may be recov- 
ered elsewhere in the station cycle or it 
may be led back to a turbine stage at 
lower pressure. Steam sealing positive- 
ly checks air flow into the condenser 
at the exhaust-end gland and into the 
turbine at the high-pressure end during 
starting. Steam enters an exhaust-end 
gland as shown in Fig. 6; some leaks to 
atmosphere, preventing air inflow, and 
the remainder leaks into the turbine 
and thence to the condenser. 


8 Labyrinth and water gland 
for high-pressure end of unit 


10. Labyrinth diaphragm seal 


12.) «Labyrinth with leakoff plus 
steam-sealed carbon-ring gland 


Application of these various types of 
glands or seals varies considerably in 
actual practice. Water glands are used 
only at the shaft ends, usually in com- 
bination with labyrinth seals and with 
either steam sealing or leak-off ar- 
rangements. Labyrinth packings or car- 
bon rings are commonly used as dia- 
phragm seals and are also used, usually 
with steam sealing, at shaft ends. Fig. 
7-12 show typical actual sealing 
methods for shaft ends, diaphragms 
and reaction-turbine balance pistons. 
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TURBINE TYPES 


and Applications 


The steam turbine is one of the most 
versatile of prime movers, fitting an 
almost limitless variety of applica- 
tions. Absence of reciprocating parts 
and accompanying stresses permits 
high-speed operation, hence compact- 
ness and large unit outputs. Charac- 
teristics of available materials repre- 
sent the only practical limitation on 
pressure and temperature, temperature 
being the critical factor. Ability to 


TWELVE BASIC TURBINE TYPES FIT MANY APPLICATIONS 


STRAIGHT CONDENSING 


SINGLE-EXTRACTION CONDENSING 


EXTRACTION-INDUCTION 


NONCONDENSING BLEEDER, 
OR SUPERPOSED BLEEDER 


Because the above diagrams illustrate principles, superposed of as a separate type. Dual-pressure units, machines designed 
units are included with the broad class to which they belong, to operate at two different pressures or to be converted later 
noncondensing turbines, although they are commonly thought to another pressure, might be considered an additional class 


withdraw partially expanded steam 
for feedwater heating and process use 
and to operate at high backpressures 
fits the turbine for a wide variety of 
heat-balance arrangements. 

Steam turbines have been built in 
sizes from less than 1 to more than 
200,000 kw and for pressures ranging 
from about atmospheric to about 
2500 psi, with temperatures up to 
1000 F. For direct-connected generator 


CONDENSING BLEEDER 


DOUBLE-EXTRACTION CONDENSING 


REHEAT 


SINGLE-EXTRACTION NONCONDENSING DOUBLE-EXTRACTION NONCONDENSING 


service, common speeds are 1800 and 
3600 rpm. Speeds of geared units 
range up to 10,000 rpm and even 
higher in small machines. 

The diagram below illustrates types 
developed to meet various require- 
ments. Basically, all turbines may be 
divided into two broad classes: con- 
densing units, which operate at back- 
pressures less than atmospheric, and 
noncondensing units, with backpres- 
sures above atmospheric. This division 
relates only to pressure at exhaust 
flange and not to what happens to the 
steam after it leaves the machine. 

Each class may be subdivided ac- 
cording to whether full throttle flow 
continues through the machine to ex- 
haust or whether part of the steam 
is withdrawn from the unit after some 
expansion. Units of the latter type 
are referred to as bleeder or extraction 
turbines. These terms are used loose- 
ly and more or less interchangeably, 
but for purposes of clarity in this 


LOW-PRESSURE CONDENSING 


MIXED-PRESSURE 


DOUBLE-FLOW AND COMPOUND ARRANGEMENTS FOR LARGE UNITS 


SINGLE-CASING SINGLE-FLOW ‘ 


TRIPLE-TANDEM, DOUBLE-FLOW 


} 
st 
he 
= SINGLE-CASING DOUBLE-FLOW 
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am 
me 
ion 
ly, TANDEM-COMPOUND 
his 
y 
TANDEM, DOUBLE-FLOW VERTICAL, DOUBLE-FLOW 
There is a limit to the capacity that can be obtained from the basic single- 
casing single-flow design. For larger capacities it is necessary to use the 
double-flow principle and various forms of compounding diagrammed above TRIPLE-COMPOUND, DOUBLE-FLOW 
NG section, we use bleeding to refer to For many applications, such as The number of the bleed points, 
the withdrawal of relatively minor feedwater heating in the regenerative Usually ranging from one to four 
amounts of steam without pressure cycle, bleed-steam pressure variations although as many as six have been 
control, for feedwater heating, and ex- can be tolerated. Where constant pres- used, is determined in most cases by 
traction to mean withdrawal of steam sure of withdrawn steam is important, economic analysis of the over-all 
under automatic pressure control, for aS in process work, some form of Cycle. Besides fixing the number of 
process use. automatic pressure controlis required. points, heat-balance requirements de- 
In a bleeder turbine, one or more Machines so equipped are called auto- tetmine the approximate pressure 
stages have openings of fixed size matic extraction turbines or, more levels. Extraction turbines may be 
. through which steam may be with- simply, extraction turbines, in distinc- obtained with either one or two con- 
drawn. Pressure of bled steam varies tion to the nonautomatic types herein tTolled openings, number and pressure 
with throttle flow, as can be seen by  eferred to as bleeder turbines. levels being set by process needs. 
considering what happens at a stage In an extraction machine, the sec- Under some conditions, it may 
equipped with a bleed point. Each tion following the extraction opening prove desirable to supply excess low- 
successive stage is separated from the is separated from the section ahead Pressure steam to a turbine in addi- 
next by nozzles, which, in effect, con- Of it and steam flow between them is tion to throttle steam. Turbines de- 
stitute a series of fixed orifices. At tegulated by a valve under automatic Signed for this service are known as 
any given steam flow, a definite pres- control. At the extraction stage we mixed- pressure machines. If it is 
sure exists in each stage. At higher have a condition similar to that in a also desired to withdraw low-pressure 
flows stage pressures are higher and  Dleeder unit, with total steam flow steam at times, an extraction-induc- 
at lower flows lower. Introduction of entering through what amounts to a “/0n unit is used. : : 
SED a bleed connection in any stage adds_ fixed orifice and leaving through two A number of other special designs 
another orifice so that sorae of the Openings. In this case, however, only have been developed. Where extremely 
steam entering the stage continues one of these openings, that for ex- high throttle pressures are employed 
through the turbine and some dis-  tfaction, is fixed in size and the other for high cycle efficiency, considerable 
charges through the bleed opening. iS variable. The valve controlling moisture may be present in the last 
Thus pressure at the bleed opening is steam admission to the stages follow- turbine stages unless throttle tempera- 
the same as stage pressure and, since ing the extraction point, being regu- ture is also extremely high. Under 
stage pressure depends on throttle flow, lated by stage pressure, holds stage and such conditions, it may prove advan- 
NSING Bleed pressure also varies with throttle extraction pressure constant over a  tageous to divide the turbine into 
flow (turbine load). wide range of throttle flows. two sections, passing steam exhausted 
igned 
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TURBINES TYPES, APPLICATIONS 


from the high-pressure section through 
a reheater to restore initial tempera- 
ture before expansion through the 
low-pressure section. This is known as 
a reheat turbine. 

In recent years, the practice of 
topping or superposition has_ been 
common. Since an old moderate-pres- 
sure turbine remains nearly as efficient 
as the low-pressure section of a 
modern unit, it often proves economi- 
cal to install high-pressure boilers to 
supply a new high-pressure turbine 
exhausting into one or more exist- 
ing moderate-pressure machines. This 
achieves nearly the same over-all 
efficiency as a complete new high- 
pressure plant and salvages some of 
the investment in existing turbines, 
condensing systems and _ structures. 
Turbines for this service are essen- 
tially similar to standard noncondens- 
ing units but usually operate at higher 
pressures. Because they serve a spe- 
cial function, such turbines are called 
superposed or topping units. 

What might be called “‘subposition” 
has been practiced in some plants 
where exhaust steam, from engines or 


Supply header 


Flow diagram shows how available turbine types fit 
various heat-balance arrangements. No definite values 
are assigned to the pressure levels shown as it is 

intended that they be purely relative and illustrative fi 


HIGH OR INTERMEDIATE -PRESSURE SUPPLY 


STRAIGHT 
CONDENSING 


CONDENSING, 
SINGLE AUTOMATIC 
EXTRACTI 


CONDENSING, 
N 


HIGH-PRESSURE 
PROCESS LINE 


LOW-PRESSURE 


CONDENSER ¥ + 


process equipment, is in excess. Work- 
ing from atmospheric pressure to a 
low vacuum, a low-pressure condens- 
ing turbine does about the same 
amount of work as a unit expanding 
steam from 200 psi to atmospheric. 

Where plant-development plans may 
later call for higher operating pres- 
sure or where two pressures may be 
available, dual-pressure turbines may 
be applied. Such a unit may differ 
from the conventional only in that 


CONDENSING, 
DOUBLE AUTOMATIC | MIXED PRESSURE 


HIGH-PRESSURE SUPPLY 


SUPERPOSED 


CONDENSING, 
MIXED PRESSURE - 
EXTRACTION 


STRAIGHT NON- CONDENSING 
NON- CONDENSING AUTOMATIC 
EXTRACTION 


LOW-PRESSURE 
CONDENSING 


its design represents a compromise 
between best performance at each 
pressure level. Where difference be- 
tween two pressures is substantial, the 
unit may be designed so that high- 
pressure stages may be added. 

The diagram above summarizes 
the relations between common turbine 
types in terms of pressure levels and 
division of steam flow. The following 
pages illustrate typical turbines of 
each class and their construction. 
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STRAIGHT CONDENSING turbine fits where maximum power 
from throttle flow is desired, condensing water is available, 
and there is no need for heating steam. This impulse-reaction 
design has one impulse pressure stage, velocity compounded, 


and 36 reaction stages. Two journal bearings carry the solid 
rotor with its balance piston. Blade ring carries fixed blades 
of first 25 reaction stages. Integral multi-valve steam chest 
contains single-seated valves actuated by bar-lift mechanism 
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BLEEDER CONDENSING turbine has two bleed points with no pressure 


control. In normal application to regenerative cycle, partially ex- 
panded steam is withdrawn through bleed connections for feedwater 


heating. Utilizing heat in steam thus withdrawn, after it has done 


This 16-stage machine illustrates typical impulse construc- 
tion, with nozzles in diaphragms which extend from casing to 
shaft and divide pressure stages. Buckets are mounted on in- 
dividual disks. Combined labyrinth and carbon seals are used 


mechanical work in high-pressure stages, increases cycle efficiency 


Units of this type are applied where a relatively 


large process demand exists at a single, low pres- 
sure. There is a fixed relation between steam flow 
and electrical output; one or the other controls 


STRAIGHT NONCONDENSING unit of impulse type has small 
exhaust hood. Disks have integral hubs which serve as spac- 
ing rings and gland collars to reduce shaft span. Ball bearing 
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Low-pressure 
process 


is used at high-pressure end since thrust is small. Casing glands 
are carbon rings; interstage glands are labyrinth type. There 
are nine pressure stages, one of which is velocity compounded 
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TURBINES + TYPES, APPLICATIONS 


This type supplies relatively 
large low-pressure steam de- 
mand as does the straight non- 
condensing, and in addition 
furnishes steam for feedheating 


BLEEDER NONCONDENSING turbine has velocity-compounded first stage, seven 
impulse pressure stages, one bleed point. Balanced steam-admission valves are 
hydraulically actuated from an oil-relay governor. Note shielding of first-row blades 


@} 


Increase in plant capacity, 
efficiency, or both, result 
from installation of super- 
posed turbine exhausting to 
existing turbine-supply main 


SUPERPOSED turbine operates at high inlet and back pressure. Section shows tH 
heavy, horizontally split casing and 15 impulse stages. Nozzle control to the fir! 
stage is used, without velocity compounding. High pressure requires careful sealing 
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Using excess exhaust 
steam in low-pressure 
condensing turbines 
often permits generat- 
ing additional power 
without fuel increase 


LOW-PRESSURE CONDENSING turbines, because of the small sidered typical except for the upward exhaust, which is dic- 
pressure range over which they operate, have comparatively tated by use of a barometric condenser or other special local 
few stages. The 6-stage impulse machine above may be con- conditions. The steam-admission valves are cam-lift actuated 


Supply header Turbines of this type suit applications where process- 
steam demand at one pressure level exists and substan- 
tial electrical load must be supplied. Process and electrical 

loads can vary independently within fixed limits 


Low-pressure 
process 


SINGLE-EXTRACTION CONDENSING turbine with both impulse and reaction 
stages has interstage balanced valve to hold constant extraction pressure. 
Rotating balance pistons are used. Both ends have labyrinth and water- 
runner seals. Uncontrolled bleeding for feedheating may be obtained 
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This unit supplies process 
steam at two pressure levels 


and operates condensing to 


give maximum power from 
net steam flow. Steam and 
electrical demands can vary 
independently, within limits 


DOUBLE-EXTRACTION CONDENSING turbine of impulse design has poppet valve at 
high-pressure extraction point; grid valve, suited for large steam volumes, at low- 
pressure point. Extraction and exhaust openings are at bottom of casing, which is split 
two ways. Three-arm governor mechanism controls extraction pressures and speed 


Single- or double-extraction noncondensing units sup- 


ply relatively large amounts of low-pressure steam 
and smaller amounts of high-pressure steam. Normally 
extraction and exhaust pressures are controlled and 
electrical-output variation absorbed by paralleling 


@) 


SINGLE-EXTRACTION NONCONDENSING turbine has an impulse admission and extraction valves are poppet type. Solid 
stage followed by reaction stages in high-pressure section rotor is used in casing having essentially constant diameter. 
and same arrangement in section after extraction point. Steam- Blade rings supported by the casing hold the stationary blades 
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Where excess low-pressure steam is avail- 
able in varying amounts, it can be utilized 
in mixed-pressure turbine, supple- 

faa menting throttle steam flow and thus ef- 
fecting substantial operating economies 
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header 
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tit MIXED-PRESSURE CONDENSING turbines are, in effect, reversed extraction units. 
iP Control valve at point of low-pressure steam admission allows full use of excess 
. steam. Speed governor controls flow of throttle steam to meet electrical load 


Supply header 
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Solid This unit provides for plant conditions EXTRACTION-INDUCTION CONDENSING turbine has grid valve at mid-casing to con- 
eter. where excess low-pressure steam is avail- trol low-pressure-steam extraction or induction, poppet valves for throttle flow. 
ades able at some times while at other times 


Unit has double-split casing, solid rotor, water and labyrinth seals at both ends. 


there is a demand for low-pressure steam High- and low-pressure sections have impulse stage followed by reaction stages 


1945 
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Restoring steam temperature after par- 
tial expansion avoids moisture in last 
stages of units operating with extreme- 
ly high throttle pressures without re- - 
quiring excessively high throttle tem- 
peratures. Cycle efficiency is bettered 


Reheater 


REHEAT CONDENSING turbine, for large output, is built in 
tandem-compound arrangement with double-flow low-pressure 
end. High-pressure section has a hollow-drum rotor; low-pres- 


So called dual-pressure turbines provide 
for future changes in plant’s operating 
pressure. In addition to the type shown, 
there are others in which the ability to 
operate at two pressures is obtained by 
design that compromises between best 
performance at the two levels and thus 
requires no major structural modification 


sure blading is carried on individual disks on a solid shaft. 
All blading is reaction. Outlet and readmission openings for 
reheating can be seen at mid-casing in high-pressure section 


DUAL-PRESSURE turbine is designed to permit addition of high-pressure stage when 
operating pressure is increased. In this case, unit will become a double-extraction 
condensing machine. Valves now blanked-off will control admission, present admis- 
sion valves will control h-p extraction and existing I-p extraction will continue 
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MECHANICAL-DRIVE TURBINES 


Turbines thus far described are in- 
tended for generator service, usually 
direct-connected. To meet the varied 
needs of industry for prime movers to 
drive fans, pumps, compressors and 
other machinery, mechanical-drive tur- 
bines have been developed. In this serv- 
ice the turbine offers the advantages of 
(1) easily controlled variable-speed 
operation (2) ability to start quickly 
and without electrical power supply (3) 
freedom from spark hazard and (4) 
suitability for damp or otherwise ad- 
verse conditions. 

Even more important, in most cases, 
is the turbine’s flexibility from the 
heat-balance viewpoint. Throttle steam 
can be supplied at boiler pressure, or 
process pressure in a multi-level plant, 
and exhaust steam can be used for 
heating and process, or it can be con- 
densed. Turbines can also be arranged 
for extraction and high-backpressure 
or topping service. Where extraction or 


exhaust steam can be utilized, the eco- 
nomical advantages of steam drive may 
prove substantial. 

Mechanical-drive service calls for 
units of relatively small size, occasion- 
ally up to about 2000 hp, but usually 
below 500 hp. Since most such units 
operate noncondensing and exhaust 
steam is used for heating, maximum 
efficiency is not essential. In many 
cases, best speed of driven equipment 
is high and where it is not, gearing or 
belting may be used. Thus relatively 
high turbine speeds, up to and above 
5000 rpm, are permissible. 

These service conditions dictate de- 
signs that feature simplicity and rug- 
gedness to give low first cost, reliable 
operation and minimum maintenance: 
These considerations, in turn, lead to 
choice of few pressure stages, usually 
only one. Because impulse wheels op- 
erate satisfactorily with partial steam 
admission, and for a given speed take 


TYPICAL SINGLE-STAGE REENTRY DESIGNS 


Solid rotor with milled- 
tircular blade passages 
atures this single-pressure- 
ge turbine. Velocity com- 
wnding is obtained by 
sing a reversing chamber 
each nozzle, as illustra- 
din Fig. 3, p 68. Being 
the radial-flow type, this 
bine has no axial thrust 
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1 Single-wheel impulse turbine 
with reentry-type velocity-com- 
pounding giving several passes 
of steam through the rotor. Re- 
entry passages, shown in detail 
in Fig. 2, p 68, are cast into 
casing. Turbine shaft is often 
extended to carry driven equip- 
ment, such as a blower or pump 


a large pressure drop with good effi- 
ciency, virtually all mechanical-drive 
turbines are of impulse design, fre- 
quently velocity compounded. 

Most mechanical-drive turbines have 
a single pressure stage, containing 
either a single wheel with velocity- 
compounded buckets, or a number of 
wheels. Units of this type are built for 
capacities up to about 2000 hp at 1500 
psi and 950 F, but the great majority 
are designed for capacities of from 
5 to 500 hp and maximum steam con- 
ditions of 400-600 psi and 750 F. Most 
operate noncondensing at backpres- 
sures up to 50 psi but units can be 
obtained for high-backpressure or top- 
ping service. Maximum speed ranges 
up to 5000 rpm although some turbines 
have been built to operate at much 
higher speeds. Both horizontal and ver- 
tical designs are available. Typical 
single-pressure-stage units are shown 
in Fig. 1 to 9. 

Velocity compounding may be ob- 
tained by use of the reentry principle 
or by conventional velocity staging. 
The various reentry designs were dis- 
cussed on p 68; Fig. 1 and 2 show 
typical turbines employing this scheme. 
In Fig. 1, steam flows axially and a 
chamber cast into the casing redirects 
the steam back through the buckets. 
In Fig. 2, nozzles direct steam into 
buckets milled into the rim of a solid 
wheel and reversing chambers redirect 
the steam into following buckets. Be- 
cause steam flows radially, there is no 
axial thrust in this design. 

Units of Fig. 3 to 9 employ conven- 
tional velocity staging, steam from the 
nozzles flowing axially through a row 
of moving buckets and then through 
fixed buckets which redirect it into 
another moving row. The most com- 
mon arrangement features two velocity 
stages on a single wheel, but a number 
of designs utilize two or more wheels, 
each carrying a row of moving buckets, 
with fixed rows between them sup- 
ported from the casing. 


Small multi-pressure-stage turbines, 
designed primarily for mechanical 
drive but suitable, with appropriate 
governors, for generator service, are 
often considered as a separate class 
between the mechanical-drive units and 
those called industrial units, which are 
designed for generator service and usu- 
ally built in capacities ranging from 
500 to 7500 kw. Pressure staging per- 
mits attaining higher efficiency than 
is possible in a single stage. The de- 
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TYPICAL SINGLE-STAGE VELOCITY-COMPOUNDED TURBINES 


86 (812) 


5 Velocity-compounded single wheel 


Most mechanical-drive turbines have a single pressure stage, which is 
usually velocity compounded. A common arrangement features two velocity 
stages on a single wheel, with the multi-wheel construction used less 
frequently. Single-pressure-stage units are built for capacities up to 
2000 hp at 1500 psi and 950 F, but the great majority are designed for — 
capacities of less than 500 hp and maximum steam conditions of 400-600 
psi and 750 F. Most units operate noncondensing at backpressures up to 
50 psi but units can be obtained (Fig. 7) for higher backpressures. For 
most units, maximum speed runs about 5000 rpm; some have integral gears 


9 Single-wheel velocity-compound unit 
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© 
| 6 Multi-wheel unit with built-in gearing 
3. Single-wheel unit with two velocity stages 
7 2-velocity-stage unit for high backpressure 
4 Another single-wheel velocity-compound unit | © 
ny 8 Turbine with three wheels and three velocity stages 
| Th 


signs are essentially simple and more 
or less standardized. Normally used 
straight condensing or noncondensing, 
the multi-stage design permits extrac- 
tion and units may be built for high- 
backpressure or topping service. They 
are usually of impulse design, for the 
reasons previously given, and one or 
two of the pressure stages are often 
velocity compounded. Fig. 10 to 12 
illustrate typical general-purpose ma- 
chines. 

Many of the construction elements 
discussed on pp 68-75 apply to mechan- 
ical-drive and general-purpose tur- 
bines. Depending on pressures and 
temperatures, casings are of steel or 
close-grained cast-iron, or combine 
these metals. In the customary design, 
the casing consists of upper and lower 
halves bolted together at a horizontal 
joint, made steam-tight without use 
of gaskets by careful machining of 
flange surfaces. Making pipe connec- 
tions to the lower half of the casing 
permits the upper half to be lifted for 
internal inspection and maintenance 
without breaking joints. 

Buckets, usually of chrome-iron and 
fitted with shroud rings, mount on a 
forged-steel disk shrunk or keyed to an 


— ~~ 


alloy-steel shaft. Both dovetail and 
T-root blade fastenings are used. 
For high expansion ratios, individual 
nozzles or drilled and reamed nozzle 
rings fit into the side of the casing in 
the nozzle chamber. Cast or assembled 
curved-vane nozzles serve for low ex- 
pansion ratios. 


Most shafts run in babbitted journal 
bearings, usually with some provision, 
such as a babbitt-lined face, to take 
normal thrust load. Ball bearings, of 
both normal and thrust types, are also 
used. Oil rings handle lubrication on 
many machines while some employ 
pressure systems. In many units, cored 
Passages surround bottom and sides of 
the bearing brackets, so that cooling 
water can be circulated if required. 
Where the shaft passes through the 
casing, carbon packing rings are usu- 
ally installed and a space for removing 
leakoff steam or supplying sealing 
steam is provided. Both labyrinth and 
carbon diaphragm seals are used in 
multi-stage turbines. 

In most units a single governor valve 
controls steam flow, the valve being 


tacag 


directly actuated by the governor 
through a short linkage. Steam passes 
through a strainer before the governor 
valve. Hand-operated stop valves for 
each nozzle or nozzle group permit 
changing number of nozzles to meet 
loads above normal rating or give 
higher efficiency at partial loads. To 
meet desired speed characteristics of 
driven equipment, a number of differ- 
ent governor arrangements are used, as 
described on pp 88-93. 

Method of connection to driven 
equipment depends on speed charac- 
teristics. High-speed machinery, such 
as fans, pumps and other centrifugal 
or rotary machinery, is often direct con- 
nected. Some builders offer complete 
units comprising both turbine and 
driven equipment. For many other ap- 
plications, speed reduction is essential. 
This is most commonly obtained by 
gearing, but V- and flat-belt drives are 
also used. A number of turbines are 
built with reduction gearing as an in- 
tegral part of the unit, which offers 
compactness and insures correct and 
permanent alignment. Gears are usual- 
ly helically cut from forged steel with 
low tooth pressures and pitchline velo- 
cities for quietness and long life. 


TYPICAL PRESSURE-STAGED 
GENERAL-PURPOSE TURBINES 


12 = Of five pressure stages, first two are velocity-compounded 


Although there is no clear-cut distinction, small multi- 
stage turbines (up to about 2000 hp), designed primarily 
: i for mechanical drive but suitable for generator service, 
Tl are often classed as general-purpose units. They are char- 
acterized by a relatively small number of pressure stages 
and more or less standardized design of an essentially sim- 
ple and rugged nature. Normally straight condensing or non- 
condensing, they may be equipped for extraction and for 
high-backpressure or topping service. They are usually of 
the impulse type, with one or two velocity-compound stages 


11. Turbine has five pressure stages 
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Basically, turbine governing systems 
control throttle steam flow to hold 
speed constant as load changes, or to 
hold pressure constant as demand for 
process steam varies, or to hold both 
constant. Let's look at speed governing, 
the most common problem, first. 

The simplest and most familiar speed 
governor is the direct-acting flyball ar- 
rangement of Fig 1. In the usual form, 
flyballs or weights hang on arms from a 
central shaft driven at speed propor- 
tional to turbine speed. Arms connect 
the weights to a sliding collar acted 
against by a spring. A lever connects 
the collar to a governing valve con- 
trolling steam flow. As weights rotate, 
centrifugal force tends to lift them 
against spring force, raising the collar. 


OVERNING 


The curves of Fig. 7 show this gover- 
nor’s essential characteristics. To un- 
derstand them, let’s look first at the 
forces acting on the collar. Centrifugal 
force depends on the diameter of the 
weight’s circle of rotation and on speed. 
Greater diameter or higher speed means 
more force. The spring force depends 
on dimensions of the spring and how 
much it is compressed. Let's assume 
constant speed, say 98% of rated speed, 
and a spring of known dimensions. 
With weights at “in” position, a certain 
centrifugal force results and this will 
just balance the spring force when the 
sliding collar is all the way down and 
the valve wide open. Still holding speed 
at 98%, let’s move the collar all the 
way up and close the valve. The spring, 


being compressed fully, now exerts 
greater force, but the weights also exert 
greater force, because they swing in a 
wider circle. Again the forces balance. 
Similar balances will result at points 
between these extremes and it is pos 
sible to plot centrifugal force against 
governor travel, obtaining a_ sloping 
line like that labeled 98% in Fig. 7. 
Shape of this curve depends on gover- 
nor design and may deviate consider 
ably from a straight line. 

At any speed above 98%, the weights 
exert greater centrifugal force at each 
position and a stronger spring is needed 
to balance these forces. Fig. 7 shows 
force-travel curves for speeds from 
98% to 102%. Obviously it is imprac- 
tical to use a different spring for each 
speed as assumed for illustration pur- 
poses here. An actual governor would 
have a spring of such dimensions that 
its force would just balance the cen- 
trifugal force at 98% speed and the 
weights-in position and at 102% speed 
and the weights-out position. Lines X 
and Y of Fig. 7 show limits of governor 
travel and line A is the force line of 
the actual spring. 


SIX BASIC SPEED-GOVERNING ARRANGEMENTS 
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1 Simple, rugged direct-acting governor 
is limited by its low power and need for 
speed to change to meet changes in load 


2 Addition of secondary spring permits 
restoring rated speed after load change 
but governor-travel curve is distorted 


3. Restoring rated speed by moving valve 
lever about collar as fulcrum gives same 
speed-travel relationship at all loads 


/ 
Servomotor 


4 Pilot valve and hydraulically powered 
operating piston amplify governor force 
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5 Double relaying (two stages of ampli- 6 
fication) further boosts governor force 


Speed-responsive element may be 
shaft-driven impeller instead of flyballs 
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With this spring in place, governor 
opens valve far enough to carry full 
load at 98% speed and closes it enough 
to hold speed to 102% at no load. This 
speed change of 4% is the governor's 
regulation or speed droop. To change 
this characteristic requires changing 
the spring. For example, to improve 
regulation to 3%, the new spring must 
match centrifugal force at 98% as be- 
fore, but need only match force at 
101%, less than before. Since travel 
and hence spring compression stays the 
same, this means a lighter spring. 

Thus far we have neglected friction. 
To see its effect, let's assume that dif- 
ference in centrifugal force at weights- 
in position between 98 and 99% speed 
is 10 lb. Now if, because of friction, it 
takes 10 lb over and above spring force 
to move the collar, speed must increase 
from 98 to 99% after a load change be- 
fore the valve starts to close. As load 
drops further, governor positions at 
various speeds are shown along the 
dotted line above A. Note that at the 
weights-out position, only about % of 
1% speed change produces the needed 
10-lb force. Thus in speaking of a gov- 


ernor’s power, defined as the change in 
governor force for 1% speed change 
without motion, it is necessary to refer 
always to position. 

If the process described above is re- 
versed and load applied to the unit, 
governor positions for various speeds 
are shown by the dotted line below A, 
Fig. 7. Vertical distance between lines 
above and below A represents the gov- 
ernor’s dead band, the speed change in 
which no governor motion occurs. This 
is a measure of the governor’s sensitiv- 
ity, which may be defined as the per- 
centage speed change required to pro- 
duce a corrective movement. 

Before discussing limitations of the 
simple governor of Fig. 1, and ways 
of overcoming them, let’s see how gov- 
ernor characteristics affect parallel op- 
eration of turbine generators. Paral- 
leled synchronous machines operate at 
the same speed, just as if they were 
mechanically connected. When load 
increases, speed tends to fall until total 
output increases sufficiently to meet 
demand. Percentage speed change is 
the same for all units and if they are 
of the same size and have governors 


with the same regulation, they divide 
load equally between them, Fig. 9. 


Still assuming that units are equal 
in size, consider what happens if one 
has greater speed droop than the other. 
The percentage speed change is the 
same for both. It can be seen that the 
lower the speed droop, the more load 
change the unit will go through before 
reaching a given percentage speed 
change. Fig. 10 illustrates a typical ex- 
ample. If the units are of different ca- 
pacities, the larger ones will take more 
of the added load. This may be put into 
a rule: Division of added load between 
units varies inversely as their speed 
droops and directly as their ratings. 


A governor that has zero speed droop 
is called an isochronous governor. If a 
unit fitted with such a governor is par- 
alleled with another having speed 
droop, the machine with the isochro- 
nous governor tends to take all added 
load and speed of both units remains 
constant within the capacity of the 
isochronous-governed unit to absorb 
added load, Fig. 11. The need to take 
all load changes on one machine neces- 
sarily limits such an arrangement. 


GOVERNOR CHARACTERISTICS AND PARALLEL-OPERATION PRINCIPLES 
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7 Curves show centrifugal force exerted by 
the weights at different speeds and positions. 
line A indicates spring-force characteristic need- 
ed for this governor. Vertical distance between 
dotted lines above and below A is dead band 


0 1 20 30 40 40 60 70 80 90 100 
Load, percent 


9 Identical turbines A, B have gover- 
nors with 4% speed droop; each carries 
50% load at 100% speed. Load increase 
divides equally between them, bringing 
them to 75% load at 99% of rated speed 
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at rated position position --- $ 
Governor travel 
8 When speed changer of Fig. 3 is used, governor weight position doesn't 
change as long as unit runs at normal speed and speed-travel relationship 
stays the same at all loads. Governor meets requirement that it open valve 
fully from no-load position without changing setting of speed-changer, and 
also drop full load and close valve from maximum-load rated-speed position 
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10 Identical units with governors of 
different speed droops divide load in 
inverse ratio to speed droop. B becomes 
fully loaded; A becomes 75% loaded (X); 
resultant speed is 99% as shown at X-1 


11. Of two identical turbines, unit with 
isochronous governor takes all new load 
within its capacity. In example, A goes 
from 50% to full load while B takes no 
added load; speed stays constant at 100% 
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TURBINES + GOVERNING 
TYPICAL GOVERNORS WITH CENTRIFUGAL SPEED-RESPONSIVE ELEMENTS 


Direct-acting flyball governor for 
a mechanical-drive turbine connects to 
the governor valve by a short lever arm 


eof nme 


= 13. Diagram of oil-relay governor 
shows speed-responsive element at 
left, and pilot valve controlling 
flow of high-pressure oil to pis- 
ton operating the governor valve 


Power 


cylinders 14 Section through oil-relay governor 


t 

c 

\ — = shows oil pump, pilot valve and piston ‘ 

‘ 

= = 15 Indouble-relay governor, weights t 

= —— actuate rotating pilot valve for pis- , 

aa ton powering linkage to second-stage ' 

= —— pilot valve. Main piston moves rack c 
— and pinion for positioning valve cams 

=. 


t= 


——Steam 
aamission 


: 
va/ve ® 


~~~ Relay valve 
and primary 
power cylinder 


B 17. Diagram shows isochronous 
relay governor with compensating 
arrangement to restore flyballs and 
pilot valve to original positions 


i —- Speed-oajusting 
Spring 


Peceiving Spr.ng-loaded 
compensating accumulators 
plunger 


Operating rod 


16 In another form of double relaying, pri- 
mary pilot valve and piston operate linkage 
connecting to a series of steam-admission 
valves, each with its own hydraulic cylinder 
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Returning to the direct-acting flyball 
governor of Fig. 1, we can see it offers 
simplicity and ruggedness and thus 
proves suitable for many applications 
not requiring close speed regulation. 
However, it has certain definite limita- 
tions: (1) change in valve position and 
thus in turbine output only follows a 
speed change (2) it is relatively in- 
sensitive and (3) the force it can exert 
can only be increased by boosting gov- 
ernor size and this is definitely limited. 

The disadvantage of speed change 
with load change, serious where close 
frequency control is desired, may be 
overcome by various forms of speed 
changers, Fig. 2 and 3. In Fig. 2, a 
secondary spring, manually adjusted, 
acts to change spring force and thus 
restore original speed after a load 
change has been met. For a given speed 
the weights assume different positions 
for different loads and this is called a 
travel governor. The governor-travel 
curve is distorted and the regulation 
curve is affected. In a no-travel gover- 
nor, weight position does not change 
as long as the unit runs at normal 
speed and the speed-travel relationship 
stays the same at all loads, Fig. 8. In 
this type, Fig. 3, the governor sliding 
collar acts as a fulcrum while the valve 
position is changed by moving the lever 
center mechanically. 

To increase sensitivity, designers use 
ball bearings at all joints and mechani- 
cal oscillators to keep the system moy- 


| 


generates pressure in pro- 
portion to turbine speed. _ 
Pressure acts directly on 
piston connected to valve 


19 In large unit, impeller at shaft end varies pressure on bellows actuating cup valve to regu- 
late pressure on piston positioning servomotor relay. This controls piston for governor valves. 
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ing slightly at all times, thus substi- 
tuting lesser kinetic friction for static 
friction. However, the power available 
still remains insufficient for moving the 
extensive linkages and large valves re- 
quired on many turbines and some 
form of amplification is necessary. 

The relay governor of Fig. 4 obtains 
such amplification by using the gover- 
nor force to move a light and relatively 
frictionless pilot valve which controls 
flow of high-pressure oil to a piston for 
operating the governor valves and at- 
tendant mechanism. By this means the 
governor's sensitivity may be increased 
and the force available for valve move- 
ment is no longer dependent on the 
governor's centrifugal force. 

In larger units the linkage between 
the governor proper and the hydraulic 
cylinder or servomotor, or between the 
servomotor and the admission valves 
may be extensive and double-relaying 
may be employed. In Fig. 5, a short 
linkage connects the governor to the 
first-stage of amplification, the operat- 
ing piston of which links to a second 
stage of amplification driving the ad- 
mission valves. The system shown uses 
a cup valve controlling pressure under 
the first-stage operating piston by regu- 
lating high-pressure oil leakoff. In 
many designs, however, a pilot valve 
similar to that in the second stage of 
Fig. 5 is employed and the first and 
second. amplification stages are essen- 
tially similar. 


In the designs thus far discussed, the 
primary element or speed responsive 
element consists of flyballs generating 
centrifugal force. A completely hy- 
draulic governor, Fig. 6, may be ob- 
tained by using a shaft-driven pump 
as the primary element. Oil pressure 
on the bellows, varying with pump 
speed and thus with shaft speed, moves 
a cup valve controlling leakoff of high- 
pressure oil from a system containing 
a spring-loaded bellows actuating a 
pilot valve for the main piston. 

Fig. 12 through 17 show typical ac- 
tual governors having flyball primary 
elements. The unit of Fig. 12 is a direct- 
acting design as uséd on a mechanical 
drive turbine. Fig. 13 shows an oil- 
relay governor diagrammatically and 
Fig. 14 is an actual unit of the same 
type. The use of two stages of amplifi- 
cation, or double-relaying, appears in 
Fig. 15; the primary element and its 
hydraulic cylinder connects through a 
linkage to the pilot valve of the main 
operating piston powering the cam-lift 
mechanism for the steam-admission 
valves. Fig. 16 illustrates another form 
of double relaying; the primary power 
cylinder operates a linkage controlling 
individual steam-admission valves. 
Each steam-admission valve is oper- 
ated by a separate hydraulic cylinder 
and pilot valve. The valves are ar- 
ranged to open in sequence, the second 
valve opening when steam-ring pres- 
sure in nozzles supplied by the first 


TYPICAL GOVERNORS WITH IMPELLER SPEED-RESPONSIVE ELEMENTS 
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valve has built up nearly to throttle 
pressure, and so on. 

Fig. 17 shows, schematically, an oil- 
relay governor designed for isochronous 
operation with provision for speed ad- 
justment and speed-droop control. Fly- 
ball action moves pilot-valve plunger, 
uncovering regulating port in pilot- 
valve bushing and releasing oil from 
under power piston. Motion of power 
piston causes compensating piston to 
move and change position of pilot- 
valve bushing, compressing compensat- 
ing spring. Movement of power piston 
and pilot-valve bushing continues until 
regulating port bushing is covered by 
land on plunger, at which point power 
piston stops in the position for the 
new load. With rated speed restored, 
flyballs and pilot-valve plunger re- 
turn to normal position. Compensating 
spring returns pilot-valve bushing to 
normal, also. With original conditions 
fully restored, governor is ready for 
next load change. 

Fig. 18 and 19 show pump or im- 
peller-type governors. In Fig. 18, the 
pressure from the pump acts directly 
on a piston connecting to the governor 
linkage. In Fig. 19, relaying is em- 
ployed, and the unit operates in the 
same way as that shown diagrammati- 
cally in Fig. 6. 

In addition to operating speed gover- 
nors like those previously described, 


20 In overspeed-trip device, left, the weight 
swings out when speed exceeds safe limit, re- 
leasing spring to close a butterfly stop valve 


21 Overspeed trip, below left, has spring-re- 
strained pin as its centrifugal-force element 


turbines are fitted with various forms 
of protective or emergency governors. 
Fig. 20 and 21 show typical overspeed 
trips. In most designs, a pin or weight, 
in the main shaft or in a unit attached 
to it, is acted on by centrifugal force. 
When shaft speed exceeds a desired safe 
level, say 10% overspeed, centrifugal 
action throws the pin or weight against 


22 A spring-loaded 
valve stops the turbine 
if the oil pressure fails 


a latching device which releases a 
spring to close either the governing 
valve or a special emergency stop valve. 
In some designs the overspeed trip is 
incorporated with the operating gover- 
nor. Fig. 22 shows an emergency valve 
held open by oil pressure acting on a 
bellows. When oil pressure fails, spring 
closes valve, stopping turbine. 


TYPICAL GOVERNORS WITH PRESSURE- -RESPONSIVE ELEMENTS 


(Speed 


@ 


23. &Excess-pressure governor acts on the 
governor valve to vary speed of turbine 
and driven pump thus maintaining differ- 
ential pressure needed for boiler feed 


24 In this extraction-pressure regula- 
tor, steam pressure from the extraction 
stage acts on a spring-loaded bellows 
connecting through a strap fulcrum to 
a pilot valve controlling high-pressure 
oil to piston powering valve in turbine 
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For control of extraction pressure 
and for other hookups where pressure- 
control is essential, the primary element 
is pressure responsive. Fig. 23 shows an 
excesS-pressure governor used in con- 
trolling a turbine driving a boiler-feed 
pump. Regulated by differential pres- 
sure, the pump governor acts on the 
governor valve, changing turbine speed 
as required. In the extraction pressure 
regulator of Fig. 24, steam pressure at 
the extraction point acts on a spring- 
loaded sylphon bellows. Motion is 
transmitted through a strap fulcrum 
to an oil-relay pilot valve controlling 
high-pressure oil to the piston operat- 
ing the valve in the extraction stage of 
the turbine. 

The various governing elements for 
speed and pressure control may be 
used independently, as in the case of 


a condensing turbine-generator fitted 
only for speed control. In the case of 
noncondensing turbines and extraction 
machines, and units for variable-speed 
drive, the elements are combined in 
governing systems. 

When a noncondensing turbine must 
operate at constant backpressure, the 
pressure governor forms the primary 
control and the speed governor acts 
only as an emergency device, taking 
control of speed when it rises above, 
say, 3% more than normal. Such a 
turbine must be operated in parallel 
with speed-governed turbines, which 
set its speed. The electrical output 
varies in fixed relation to the exhaust 
flow and cannot be controlled inde- 
pendently. In a variation of this back- 
pressure governing, known as waste- 
heat governing, throttle steam pressure 


is held constant instead of exhaust 
pressure. The turbine thus uses all 
steam available up to its capacity limit. 
Such a system is commonly applied to 
low-pressure condensing turbines. 

For condensing turbines designed for 
single or double extraction it is possible 
‘to provide control of extraction pres- 
sure and electrical output, since the 
relation between steam load and elec- 
trical load can be varied within limits. 
Each extraction point has its pressure 
governor and the throttle flow is under 
speed-governor control. These govern- 
ing elements may be connected me- 
chanically as in Fig. 26, or hydrauli- 
cally as in Fig. 27. 

Discussion of governor characteris- 
tics at beginning of this section is based 
on articles by A F Schwendner (POWER, 
January and March, 1944). 


VARIABLE-SPEED AND EXTRACTION GOVERNING SYSTEMS 
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25 Variable-speed gover- 
nor system employs shaft- 
driven pump as speed-re- 
sponsive element. Pump pres- 
sure acts on bellows; leakoff 
valve permits adjusting speed 
setting. Bellows connects by 
linkage to main-piston pilot 
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26 In double-extraction system, speed 
governor meets a load change by moving 
two three-arm levers to adjust position 
of all valves and change through-flow. 
Pressure governors meet a steam-demand 
change by moving governor and extrac- 
tion valves in opposite ways to alter ratio 
between through and extraction flows 


27 «In single-extraction hy- 
draulic system, impeller speed 
governor meets load changes by 
adjusting pressure on governor 
and servomotor relays, moving 
both governor and extraction 
valves to change through-flow. 
Change in steam demand acts on 
pressure-regulator’s diaphragm, 
changing pressure above extrac- 
tion and governor relays and 
moving valves in opposite waqys 
to change relation between ex- 
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Because the bearings of a turbine carry 
the full weight of the rotating parts it is 
important that no metal-to-metal con- 
tact occur between bearing lining and 
journal. Such rubbing at usual high ro- 
tative speeds would ruin a bearing in a 
short time. Metallic contact is pre- 
vented by an intermediate layer of oil. 
All friction must take place between 
metal and oil film and within the oil 
film itself. 

To function properly oil must have 
the property of wetting the metals it 
separates and have high resistance to 
being squeezed from the point of maxi- 
mum pressure. In general, the turbine 
lubrication problem is tempered by low 
unit bearing pressures and high shaft 
speeds that help to form the needed oil 
wedge. Principal problem lies in design- 
ing a lubricating system so that oil life 
is maintained at maximum length. At 
present, life span may be three to five 
years, or longer, depending largely on 
operating conditions. 

Turbine lubricating oils serve the 
two main functions of providing (1) 
normal lubrication at main bearing 
surfaces, at thrust bearings and in re- 
duction gears, if used, and (2) means 
of removing heat generated by rota- 
tional friction and heat conducted to 
the bearing and journal from high- 
temperature parts of the turbine. In 
turbines of capacities exceeding about 
300 hp, lubricating oil usually also 
serves as actuating fluid in governor re- 
lay systems. 


In smaller turbines oil quantity re- 
quired for lubrication is small and the 
supply system is relatively simple. Fig. 
1 illustrates a ring-oiled bearing. The 
ring rides on the journal and its. lower 
arc dips into the oil reservoir. As the 
shaft rotates the ring correspondingly 
revolves. Oil from the reservoir clings 
to the ring and is carried to the top of 
the journal to which it transfers by di- 
rect contact. Grooves in the bearing 
permit the oil to travel in axial direc- 
tions and so provide proper lubrication 
at the bearing areas along the journal's 
length. Excess oil drains back to the 
reservoir beneath the bearing and aids 
in cooling journal and bearing. In 


smaller turbines the reservoir surface 
areas are large enough to radiate this 
accumulated heat and maintain the oil 
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at a safe operating temperature. For 
some turbines it is necessary to cool the 
oil by passing circulating water through 
a chamber adjacent to the reservoir or 
through a coil immersed in the oil, 
otherwise high operating temperatures 
would seriously shorten oil life. 

In larger units the need for greater oil 
flow, larger heat dissipation, and a con- 
venient governor relaying fluid dictates 
use of the oil circulating system. Fig. 2 
shows the principal elements of such a 
system for one type of turbine. The 
main oil pump, a positive-displace- 
ment gear unit, is mounted on and 
driven by the turbine shaft. It draws 
oil from the reservoir through a strain- 
er and check valve and discharges it at 
a pressure of 40 to 50 psig. Part of the 
oil at this pressure flows to the governor 
servomotor or power cylinder to serve 
as the relay fluid, the remainder passes 
through a relief valve, which reduces 
the pressure to about 5 to 15 psig de- 
pending upon the particular turbine 
and bearing design. 

At the reduced pressure the oil flows 
through a twin strainer arranged so 
that the screens can be cleaned without 
shutting down the turbine. Before en- 
tering the oil cooler, part of the oil is 
drawn off to the purifier in this con- 


tinuous bypass cleaning arrangement. 
The oil that has passed through the 
cooler is then led to the bearings and 
reduction gear, if used, and also to the 
pump forming the speed-responsive 
element of the governor. From the bear- 
ings, reducing gear, governor system 
and purifier the oil drains back to the 
reservoir by gravity where any heavy 
impurities that may have been picked 
up will tend to settle out. 

During starting and stopping opera- 
tions of the turbine when the rotor and 
main oil pump are not up to rated speed 
it is necessary for a separately driven 
pump to supply the oil. This auxiliary 
pump may be driven by either a small 
auxiliary turbine or an electric motor. 
During starting procedure the pump 
automatically cuts out of operation 
when the main oil pump develops rated 
pressure and speed; during shutdown 
the auxiliary oil pump automatically 
cuts in when the main oil-pump speed 
and pressure drop below rated values, 
thus insuring steady oil supply while 
the turbine rotor is still turning. 


In most power plants oil is circulated 
at a rate of about 400 gpm. Oil lines 
are commonly welded and may in part 
be formed of a core in the bearing and 
governor casing. Many installations 
obtain protection against oil fires by 
inclosing high-pressure oil piping in- 
side low-pressure lines to drain back 
to the reservoir in case of a leak. 

Satisfactory turbine lubricating oils 
are obtained by proper choice of crude 
oil and adequate refining methods to 
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2 Oil-circulating systems are designed to supply lubrication needs and also gov- 


ernor-oil requirements for most turbines. 


System must raise oil to proper pressure’, 


cool it and for maximum economy make cleaning provisions to insure maximum oil life 
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eliminate as many of the unstable ele- 
ments as possible. In the course of 
operation oil is subject to contamina- 
tion and a slow process of deterioration. 
Solid matter gets into the oil and the 
sludge formed may cause scored jour- 
nals and ruined bearings. Sludge has 
a tendency to plug oil lines and deposit 
on oil-cooler tubes where it retards heat 
transfer. In part, the sludge is formed 
from metallic oxides, grit and flyash. 
More important in sludge formation is 
the combined effect with passing time 
of high temperatures, moisture and air 
in increasing the oxidation of the oil. 
Air and water exclusion and low opera- 
ating temperatures are therefore prime 
objectives in designing successful lu- 
bricating systems. 


Oxidation makes oil acidic, and ex- 
cess acid precedes the precipitation 
from the oil of solid matter that aids 
sludge formation. Often oxidation is 
accelerated by the catalytic effect of 
metals, such as copper, with which the 
oil may come in contact in the system. 
At present many refiners mix in the 
turbine oils inhibitors that have a re- 
tarding effect on oxidation. 

The neutralization number indicates 
the extent to which an oil contains acid. 
It is determined by the milligrams of 
potassium hydroxide required to neu- 
tralize the acid content in one gram of 
oil. New oils may have a number of 
about 0.05. The number at which oils 
break down varies from 1.0 to 3.0, the 
exact value being obtained by combin- 
ing manufacturers’ recommendations 
with operating experience of a particu- 
lar turbine. 

Water and air cause turbine oils to 
foam and emulsify. Water may enter 
the oil circulation system by leakage 
(1) along the turbine shaft from steam 
and water seals, and (2) from water 
tubes in the oil cooler or from airborne 
moisture. Air may enter from leakage 
at the pump suction or from the reser- 
voir if the oil level falls too low. Foam- 
ing and emulsification impair the oil’s 
lubricating value and cause corrosion 
of the oil-circulation system and also 
erratic governor action. 


Turbines using ring-oiled bearings 
have makeup oil added to the reservoir 
as needed during operation. Periodic 
renewals of the entire oil charge at 
about 3- to 6-month intervals serve to 
¢liminate sludge. Renewal of the entire 
oil charge is also practiced for small 
turbines using the circulating system 
where oil cost is relatively small. 

For the larger turbines having oil 
‘harges of about 50 to 2000 gal, or 


POWER « December 1945 


more, continuous or periodic treatment 
prolongs oil life. In the sweetening 
treatment a part of the oil is periodic- 
ally removed and purified. Batch treat- 
ment is essentially the same except that 
the entire oil charge is removed for 
cleaning. Recommended in preference 
to the foregoing methods are the con- 


WS 


1 Lubrication by ring-oiling method is 
limited to bearings of smaller turbines 
that require only a small charge of oil 


tinuous cleaning methods that do not 
involve turbine shutdown. These con- 
sist of cleaning (1) the entire flow 
handled by the main oil pump or (2) 
only part of it (continuous-bypass 
treatment) as indicated in Fig. 2. The 
latter is effective and less costly, which 
makes it the favorite of the two 
methods. 

Various purification methods may be 
employed. Centrifuging, filtering or 
settling effect mechanical separation of 
contaminants from the oil but do not 
effect chemical changes. Adsorbent 
purifiers, using fullers earth or similar 
materials, and chemical treatments 
tend to restore neutralization number, 
but caution should be exercised in ap- 
plying them to oils containing inhi- 
bitors. Heating the oil to about 200 F 
assists in breaking any emulsion; when 
an emulsion persists it is best to dis- 
card the oil. 

In placing a new turbine in service 
the oil system should be cleaned by first 
circulating a charge of inexpensive 
spindle oil for several hours and then 
draining the charge and drying out all 
accessible parts by wiping with lintless 
rags. The charge of new turbine oil is 
then installed and the turbine placed 
in service. 


NEW TURBINE-OIL ANALYSES 


Test Light Medium Heavy 
Gravity, API 30 27 27 
SAE number p's 20 30 
Saybolt viscesity at 100 F 150 300 400 
Saybolt viscosity at 210 F 43 51 58 
Flashpoint, F 350 420 430 
Fire point, F 455 495 500 
Pour point, F 30 30 30 
Carbon residue (Conradson) 0.01 0.08 0.25 
Demulsibility at 130 F 1620 1620 ee 
Demulsibility at 180 F winks 1620 
Steam-emulsion number 25 40 80 
Neutralization number 0.05 0.05 0.05 

LUBE-OIL RECOMMENDATIONS 
RING-OILED BEARINGS 
Temperature Sayholt viscosity, 100 F SAE number 
Normal 150 to 300 Below 10 to 20 
Above 180 F 800 to 2000 50 to 70 
CIRCULATING SYSTEMS 
Turbine type Saybolt viscosity, 100 F SAE number 


Direct connected 
Geared (single reduction) 
Geared (double reduction) 


150 to 200 Below 10 to 20 
300 to 350 ; 20 
400 to 550 30 to 40 
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OPERATION and MAINTENANCE 


TURBINE STARTING PROCEDURE 14. If no rubs are evident, admit enough steam to establish 


rotor speed of about 200 rpm. Maintain about 


1. Start auxiliary oil pump and check oil pressure one-half hour to warm up rotor and casing evenly 
2. Check level in oil reservoir 15. Trip emergency hand control to check operation 
3. Open all cylinder drain valves 16. Reestablish steam flow and slowly increase speed to- 
4. Open gland leakoff valves wards rated rpm during next 15 minutes. If 
5. Drain condensate from the main steam header and the rotor vibrates severely decrease speed and con- 
steam leads tinue warming up until no objectionable vibra- 
6. Establish circulating-water flow through condenser tion appears on speed increase 
7. Start condensate pump 17. Adjust h-p and I-p seals for operating condition 
8. Establish seal on h-p gland for starting condition 18. When cylinder condensation ceases close drain valves 
9. Establish seal on I-p gland for starting condition 19. Turn on cooling water to oil cooler to maintain about 
10. Start condenser air ejector and close vacuum breaker 110-F outlet oil temperature 
11, Close cylinder drains to stages under vacuum 20. As turbine reaches rated speed make sure that the gov- 
12. With partial vacuum established, quickly admit enough ernor takes control 
steam fo start rotor and then shut off 21. Place unit on line quickly and apply about 20% load 
13. Listen for rubs on casing and at séal locations 22. Open bleed-line valves and place heaters in operation 


1 Blue numbers refer to starting proce- 
dure, red numbers to shutdown procedure 


TURBINE SHUTDOWN PROCEDURE 


Reduce turbine load gradually to zero and quickly take Shut off gland seal water 


the unit off the line Shut down condensate pump 
Close bleed-line valves and take heaters out of service Shut off gland sealing steam 
Shut off steam by manual tripping of overspeed trip Open all atmospheric drains 
Open vacuum breaker Shut off water to oil coolers 
Shut off air ejector Shut down condenser circulating-water pumps 


Check that auxiliary oil pump starts at proper speed Keep auxiliary oil pump in operation until unit is cool 
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All manufacturers supply detailed in- 
struction sheets for the operation of 
turbines they build and install. It is im- 
portant that operators follow these di- 
rections minutely. While turbines are 
inherently rugged in their construction 
they are delicate in the very small 
clearances that must be maintained be- 
tween stationary and moving parts des- 
pite the large variation of temperatures 
they experience during starting opera- 
tions. Fig. 1 and the accompanying 
tables illustrate in a general way the 
operating procedures in starting and 
shutting down a condensing turbine. 
The exact order of the steps shown 
varies with the manufacturer and the 
particular turbine. 

Noncondensing turbines follow the 
same general procedure as condensing 
turbines for starting and stopping, with 
the variation that follows from ex- 
hausting into a steam main as comp- 
pared to exhausting into a condenser. 
For example, during the warm-up 
period the steam pressure at exhaust 
is less than the rated pressure for the 
usual case and the warming steam 
must be vented to atmosphere. Before 
placing the turbine on the line the at- 
mospheric-relief valve is throttled to 
raise exhaust pressure to rated value. 

Many of the large turbine-generators 
are equipped with turning gears. These 
help to prevent non-uniform rotor ex- 
pansions and contractions by slow 
tuning of the spindle (1% to 3 rpm) 
during warming, cooling-off and shut- 
down periods. Besides helping to re- 
duce maintenance costs they are eco- 
nomical in reducing the amount of 
warming steam required after short 
shutdown periods. This is shown by 
the reduction in warm-up time illus- 
trated in Fig. 2. A turning gear essen- 
tially consists of a gear built into the 
turbine shaft, which is driven by an 
dectric motor through a suitable speed- 
reduction arrangement. The motor is 
generally mounted on the turbine cas- 


_ Time required 
without 
turning gear 


Time required 
with turning gear 


Time required for 
start from cold 
usually about |] hour 


Hours required for warming-up period 


0 


Hours elapsed from shutdown 
(about 20 to 60) 

2 Turning gears are of greatest advan- 

tage in reducing warm-up time when tur- 

bine has not cooled to room temperature 
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Percent of throttie-valve pressure 


Pressure in /-p extraction s 
0 | 
0 25 50 75 100 125 


Percent of rated load 


3 Typical stage-pressure variation with 
turbine load for some turbine types. 
Fouling and leakage change pressures 


ing near the coupling. Slow rotation of 
the spindle requires only about half the 
normal oil flow. 

In placing automatic-extraction tur- 
bines on the line they are brought up 
to speed and loaded first as straight 
condensing or noncondensing machines, 
as the case may be, and then the ex- 
traction valves are put in operation. 
Order of procedure is reversed for shut- 
ting down. 


TURBINE OPERATING PRECAUTIONS 


Because of close clearances avoid operations that cause unequal expansions 

Avoid passing steam through a turbine with the rotor at rest 

Avoid air being drawn through glands with rotor at rest 

Avoid unnecessary heating of low-pressure end of turbine by running for pro- 
longed periods below 20% of rated load 

Always check throttle-valve tripping mechanism during start-ups 

During normal operation occasionally check auxiliary oil pump operation 

Be sure cylinder and steam mains are drained free of condensate before ad- 


mitting steam to turbine 


Periodically check oil in system for contamination 
Immediately repair leaks in any part of oil system 
log half-hourly readings of steam and oil pressures and temperatures 
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To supervise properly the operation 
of a turbine, instruments must be pro- 
vided to indicate the condition of the 
steam, oil and turbine at the various 
locations. For convenient and fast con- 
trol the instruments are all mounted 
on a common panel insofar as condi- 
tions permit. Depending on individual 
preferences, instruments may be pro- 
vided in the various forms as indica- 
tors, recorders or integrators, or any 
combination of the three. 


Pressure gages are needed to indicate 
the state of the steam at various points 
in its path through the turbine and past 
the valves. Individual gages are usu- 
ally provided for pressure at the stop 
valve, pressure in the steam chest, in 
the first stage, at any following stages 
that receive steam directly from con- 
trol or bypass valves, at stages supply- 
ing bleed and extraction points, at tur- 
bine exhaust (vacuum gage), at air- 
ejector connection in the condenser. Of 
equal importance is information on oil 
pressure to the bearings and governor 
system. Pressure gages also measure 
conditions of steam and water to gland 
seals. If a vacuum gage is used at ex- 
haust a barometer should be provided 
for calculation of absolute pressure. 

Thermometers are needed to deter- 
mine the state of the steam in the vari- 
ous points of the turbine circuit. They 
are usually provided at the throttle, the 
bleed or extraction points, the exhaust 
and the hotwell. Oil temperatures are 
required at the bearing outlet, and the 
oil-cooler inlet and outlet. 

If the turbine drives a generator, a 
wattmeter with accompanying volt and 
ammeters is usually provided at the 
turbine control board. These meters to- 
gether with a flowmeter for either or 
both the throttle steam flow and the 
condensate or feedwater flow permit 
the checking of steam-rate and heat- 
rate performance of the unit. 

A tachometer is required to indicate 
the speed of the turbine rotor, espe- 
cially during warm-up periods. 

On the larger turbines there is an 
increasing application of shaft-eccen- 
tricity, bearing-vibration, cylinder- 
axial-expansion, and noise meters. The 
latter are used to detect unusual noises 
caused by rubbing of blades or glands. 
These meters are of especial value dur- 
ing warm-up periods. A watchful study 
of the records from these meters often 
detects conditions that may lead to 
trouble. To aid in efficient loading there 
is often applied a system of signals that 
indicate governing-valve positions. 

If a turbine falls off in efficiency it 
may be caused by (1) failure of inter- 
stage packing and gland seals (2) fail- 
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ure of nozzles or blades, or (3) accu- 
mulation of chemical deposits on blades 
and nozzles. While these troubles show 
up as an increased steam rate calcu- 
lated from watthour and flow-meter 
records, a quicker indication is the up- 
setting of the ’stage-pressure distribu- 
tion within the turbine for any given 
load. Turbine manufacturers supply 
stage-pressure characteristics for any 
of their multi-stage turbines, showing 
the steam pressure in various conven- 
ient stages for the entire range of tur- 
bine loads. These may look like Fig. 3. 


In comparing these curves with ac- 
tual pressure readings care should be 
taken that actual throttle pressure and 
temperature and exhaust pressure cor- 
respond to the conditions for which the 
curves are drawn. If such agreement 
cannot be obtained, the manufacturer 
can usually supply corrections for ad- 
justing the curves to actual initial and 
final steam conditions. 

In plants generating steam at high 
pressures or having difficult makeup- 
water conditions the most frequent 
cause of turbine-efficiency loss is foul- 


ing of the nozzles and blades by chem. 
ical deposits that are carried over from 
the boiler-drum water. Efficiency loss 
occurs because of increased friction to 
steam-flow, change of nozzle and blade 
shape causing shock losses, reduction 
in cross-sectional flow areas and up- 
setting of the stage-energy distribution. 
In addition the maximum capacity of 
the turbine is reduced. 

These deposits may also form on the 
valves causing them to stick and in 
extreme cases become inoperative. Ad- 
justment of the method of feedwater 
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4 Chart sor determining optimum number of operating hours 
between washings when cleaning cost, fouling rate and fouling 
loss have been established. Example: Washing operation 
costs $550 for labor, supplies, outage; fouling loss rate by 
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test is 40 Btu per % fouling; fouling rate of 0.005% per '§ | 
operation; fuel cost $0.20 per million Btu; average operating 
load 15,000 kw. From trace find 1360 hr of operation bt 
tween washings. Apply only to constant fouling-rate conditic" 
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treatment is the logical place of attack 
to prevent these deposit formations. 
However, in many instances feedwater- 
treatment changes have only mini- 
mized the amount of the deposits but 
not eliminated them altogether. Then 
to restore turbine efficiency, the blades 
and nozzles must be cleaned. Method 
depends on the nature of the deposits: 
whether they are soft and friable, or 
hard and firmly attached to nozzle and 
blade surfaces. Experimenting largely 
determines the cleaning method. Sev- 
eral methods have been developed: wet 
steam, water washing and caustic wash- 
ing can be used with the turbine assem- 
bled; air blasting, or air blast with fly- 
ash or very fine abrasive can be used 
when the turbine is down for overhaul. 

The former cleaning methods are 
naturally preferred. Wet steam or wet 
steam with a caustic solution injected 
is probably the easiest cleaning method. 
The turbine is unloaded and allowed to 
slow down to about one-fourth rated 
speed. Through special nozzles feed- 
water is injected either into the steam 
main just ahead of the turbine or into 
the steam chest. By slowly increasing 


TURBINE OVERHAUL 


Frequency of removing turbines from 
service for overhaul and inspection de- 
pends on variations in peak-load demands, 
the personnel available and the number 
of units in the plant. In prewar times 
many plants made annual inspections of 
turbines, but pressure of war loads often 
made inspection outages inadvisable. Ex- 
pcrience has indicated that inspections 
every two years are often adequate and 
in some instances inspections are made 
only every third year. 

To minimize outage time the inspection 
program should be minutely outlined and 
records of previous inspections studied 
before the turbine is taken out of service. 
In this way parts that have shown signs 
of deterioration will be earmarked for 
attention and possible replacement.. 


As soon as the turbine 
has been taken off the line and the rotor 
has stopped spinning, and while it is still 
hot, check the axial clearance of the rotor 
by pulling and pushing it as far as it will 
g0 in each direction. 

When unit has cooled sufficiently the 
lagging and upper half of casing is re- 
moved as well as the bearing covers. Axial 
and radial clearances of blading, axial 
clearance between balance piston and 
dummies, and radial clearances between 
fotor shaft and gland and oil-baffle dum- 
mies should be taken before removing the 
fotor from the casing. Measurements 
should be taken on both sides of turbine 
fotor and also the vertical clearances 
where possible. Rotate the spindle slowly 
in the casing and note if it is running true. 


Remove the spindle from the 
casing and inspect all blades for damaged 
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the feedwater flow the steam tempera- 
ture entering the turbine is decreased 
at a rate not exceeding 100 F per hr. 
This slow rate is necessary to avoid 
distortion of turbine parts. Entering 
steam temperature is reduced until the 
moisture content is about 2 to 5%. 

This moisture, and caustic if used, 
dissolves the blade deposits; compl: - 
tion of the process can usually be de- 
tected by taking continuous conductiv- 
ity measurements of the condensate. 
Several hours may be required to com- 
plete the washing. In restoring the tur- 
bine to service, the steam temperature 
is slowly increased, not faster than 100 
F per hour, by reducing the injection 
water flow. When steam temperature 
reaches normal, the turbine is put on 
the line in usual fashion. 

Frequency of turbine washing is a 
problem in economics. Washing is an 
expense in material and labor, but 
spending this money reduces the in- 
creased fuel consumption caused by 
fouling. There is a certain number of 
operating hours between washings at 
which the average total cost per hour 
of operation for washing and fuel loss 


edges and cracks. Straighten edges and 
regage blades where needed. Cracks on 
blade surfaces can be detected by visual 
inspection. These and subsurface cracks 
are most easily detected by the Magna- 
flux method if the blades are made of 
magnetic materials. 

Replace any badly cracked blades. Ex- 
amine the last few rows of blading for 
erosion effects. 

Remove diaphrams and _stationary- 
blade rings from casing and inspect also 
for damage and cracks. Regage and re- 
place as needed. 


Inspect dum- 
my and gland sealing rings for damage 
and replace as needed Gland runners 
should also be checked. 


Check cylinder bore for 
evidence of warping. Correct condition 
where possible. Joining surfaces between 
upper and lower half of casing should be 
closely inspected. All high spots should 
be filed down to aid perfect contact be- 
tween surfaces. 


Before dismantling the 
governor check the clearance or backlash 
of the driving gears. Examine the various 
governor parts, such as pins, bushings, 
spindle bearings, and all links and levers 
that connect the governor and valves. Re- 
place wearing parts as needed. 


Before disman- 
tling throttle valve determine time taken 
for valve to become fully seated from the 
instant of tripping hand lever. Take valve 
down and check conditions of valve seat, 
guides and bushings. Take measurements 
to determine amount of wear. Check valve 


is a minimum. At one extreme of 
washing at short intervals, the fuel cost 
saved is very small compared to the 
high cost of frequent washing. At the 
other extreme of washing at very long 
intervals, deferring cleaning expense 
causes large losses in added fuel cost. 

Degree of fouling can be measured 
either by the percentage loss in capac- 
ity with wide-open governor valves or 
by the average percentage rise in stage 
pressures at a given load. From tests or 
carefully compiled operating data the 
relation between degree of fouling 
(measured by either method) and in- 
crease in heat rate can be established. 
Rate of fouling is a matter of record, 
and often is constant as long as make- 
up water and feedwater treatment re- 
main constant. Fig. 4 is a chart for 
convenient calculation of the number 
of operating hours to allow between 
washings of a turbine and reduce the 
total cost of washing and fuel loss to 
a minimum. Number of operating 
hours between washings is not criti- 
cal, usually a decrease or increase of 
20% in this period will not materially 
affect the economy. 


stem for trueness. If valve has shown signs 
of leaking, grind-in valve seats with valve 
in place. 


Where needed grind- 
in valve seats. Check clearances in guides 
and bushings. Too large clearance causes 
valve vibration when valve begins to open. 
On reassembling adjust glands carefully 
to avoid excessive friction. 


Measure clearance between 
journal and bearing bore. Inspect condi- 
tion of babbitt surface in bearing and cor- 
rect as needed. If clearances are too large 
machine off the joint between bearing 
halves; if too small, install Shims in joint. 


Measure the axial 
clearance between thrust faces before dis- 
mantling. Next examine the faces care- 
fully for flaws. Also inspect the thrust- 
bearing adjusting gear for wear 


Examine all wearing parts 
for defects. In flexible couplings check all 
oil channels and holes for clogging. 


Such auxiliaries as the 
main oil pump, auxiliary oil pump, and 
oil pressure regulator should be disas- 
sembled and examined for wear. The oil 
cooler should be taken down and inspected 
for tightness and cleaned. 

During the inspection period all flow- 
meters, pressure gages and thermometers 
should be dismounted, cleaned and cali- 
brated. Depending on the time and man- 
power available, the generator, or what- 
ever machine the turbine drives, can be 
inspected and overhauled at the same 
time. The condenser and its auxiliaries 
should also be inspected and cleaned. 
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TURBINE PERFORMANCE 


Turbines are really transforming ma- 
chines because they convert the heat 
energy of steam into mechanical work 
in the form of a rotating shaft. Amount 
of energy that steam releases for con- 
version to shaft work depends upon its 
initial temperature and pressure and 
the way it expands to a lower pressure. 
When expanding from any given initial 
conditions to any given backpressure 
there is a certain maximum amount of 
work that a pound of steam can do; to 


accomplish this its pressure and tem- 
perature during expansion must simul- 
taneously pass through a given se- 
quence of values. This sequence is de- 
termined mathematically, but all se- 
quences are summarized in a graph 
known as the Mollier Chart, Fig. 1. 
Ordinates of the chart are steam en- 
thalpy in Btu per lb and entropy in Btu 
per lb per deg F. On this grid are drawn 
curves of constant pressure in psia, 
curves of constant temperature in deg 


Entropy, Btu per Ib per deg F 
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1 Miniature Mollier chart for steam. Used for finding steam enthalpy and ideal work 


done in expansion. Based on Keenan and Keyes, Thermodynamic Properties of Steam 
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F, curves of constant moisture in per- 
cent, and curves of constant superheat 
in deg F. Knowing the pressure and 
temperature, or pressure and moisture 
of steam, the enthalpy of a pound of 
steam can be found from the chart by 
finding the intersection of the two given 
values and reading to the left or right 
ordinate for the corresponding enthalpy. 

When steam expands ideally to pro- 
duce the maximum amount of work it 
does so at constant entropy. Thus 
steam initially at 300 psia and 600 F 
contains an enthalpy of 1314.7 Btu per 
lb; when expanded to 100-psia pressure 
ideally or at constant entropy, the 
steam contains an enthalpy of 1206.5 
Btu per lb. Letting A, represent the 
initial enthalpy and h,, the final en- 
thalpy, the maximum amount of work 
the steam can do for these given condi- 
tions is h, —h,==1314.7—1206.5—=108.2 
Btu per lb. 

If the steam had expanded to atmos- 
pheric pressure of 14.7 psia ideally the 
amount of work done would have been 
h, Btu per 
lb. In general, the larger the pressure 
range through which steam is permitted 
to expand from a given initial state, the 
more work it can do. 


In expanding from the initial condi- 
tions to the final pressures ideally the 
steam must pass through all the inter- 
mediate states of pressure and corre- 
sponding temperature that lie on the 
constant entropy line of the chart. A 
line drawn from initial to final steam 
conditions on the chart is known as the 
turbine-condition line. For the ideal 
case the condition line is always ver- 
tical, or on a constant entropy line. 
Actually, steam cannot produce the 
ideal maximum amount of work be- 
cause of frictional effects, which are 
largely controlled by turbine design 
features. These effects cause the condi- 
tion line to veer to the right on the 
chart as the steam expands; that is, the 
entropy increases. From a given initial 
steam state, condition lines can only 
lie in a quadrant defined by the vertical 
constant entropy line passing through 
it and downward and by the horizontal 
constant enthalpy line passing through 
it and to the right, see Fig. 2. 
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Turbine-design effectiveness is 
measured by the amount of work 
each pound of steam does in the tur- 
bine compared to the ideal work it can 
do. This is defined as engine effi- 
ciency=(h,—h,,) /(h,—hy,) where hy 
is the actual final steam enthalpy at 
turbine exhaust and h.,. is the enthalpy 
that would exist if the steam had ex- 
panded at constant entropy. Fig. 2 is 
an example of turbine-condition lines 
for engine efficiencies of 0, 25, 50, 75 
and 100%. The 0%-engine-efficiency 
condition line is for a throttling process 
in which the steam is reduced in pres- 
sure without performing any work. 

With constant steam conditions at 
the turbine throttle and a constant ex- 
haust pressure, steps must be taken to 
control turbine-shaft speed and load. 
This is done by varying the steam-flow 
rate through the turbine by means of 
control valves. Steam flowing through 
a partly opened valve has its pressure 
reduced without performing work; that 
is, it is throttled. If a turbine designed 
for 125% overload were controlled by 
a single valve its condition line would 
behave as indicated in Fig. 3. 

At light loads the valve would be 
barely open and the steam would be 
throttled to a low pressure before it 
began expanding through the turbine. 
Turbine output would be limited not 
only by the low steam-flow rate but also 
by the small amount of work done by 
each pound of steam. At low loads the 
engine efficiency is very poor because of 
the large degree of throttling required 
to limit the steam-flow rate. As load 
increases the valve opens wider, degree 
of throttling diminishes and turbine en- 
gine efficiency improves, becoming a 
maximum at 125% rated load. 

To improve part-load efficiency it is 
usual to group the first-stage turbine 
nozzles in several sections, each section 
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Oturation hg corresponding _ 
exhaust pressure 


® When exhaust steam from noncon- 
ensing turbine wastes to atmosphere, h 
responds to saturated liquid enthalpy 
Pressure existing at the exhaust flange 


Entholpy, Btu per Ib 


Entropy, Btu per lb per deg F 


2 Some possible steam condition lines at 
different engine efficiencies. Entropy al- 
ways increases during actual expansion. 
Lower efficiency raises exhaust energy 


having its own control valve. The 
valves open in sequence so that at 
loads above that at which the first 
valve is fully opened, only a part of the 
total steam flow is throttled and more 
work per pound of steam is obtained 
on the average! For valve arrangements 
of this type the entire turbine-condition 
line moves to the left on the Mollier 
chart much more rapidly with increas- 
ing load than for the single-valve tur- 
bine indicated in Fig. 3. 

Of direct practical interest is the 
amount of steam required by the tur- 
bine to produce a kwhr. All the work 
done by the steam does not appear as 
useful output at the generator termi- 
nals. Some energy is dissipated to vari- 
ous losses in the turbine and some to 
losses in the generator. Letting e, rep- 
resent the turbine mechanical efficiency 


ENTHALPY MEASURING POINTS IN TURBINE CYCLES FOR 


Straight-condensing 
turbine > 


Saturation hf corresponding 
to exhaust pressure 


Condensate 
to heater 
or boiler 


4b For straight-condensing turbines hy is 
the saturated liquid enthalpy correspond- 
ing to turbine exhaust steam pressure 


Nozzie inlet 


Enthalpy, Btu per Ib 


Entropy, Btu per Ib per deg F 


3 At part loads steam is first throttled 
before expanding in turbine. Throttling 
decreases with increasing load and condi- 
tion line of the turbine moves to the left 


and e, the generator efficiency, the 
steam rate=3413/(hi—hz)e:e, in terms 
of lb per kwhr. 

To evaluate the amount of energy re- 
quired by a turbine to produce a kwhr 
the heat rate is used. Method of de- 
termining heat rate depends upon the 
manner of applying the turbine. If the 
turbine exhaust steam is used for some 
purpose the heat rate—-3413/e,e, in 
terms of Btu per kwhr. For conditions 
where exhaust is (a) wasted (b) con- 
densed and returned to a feedwater 
heater or (c) condensed and heated by 
steam bled from the turbine before be- 
ing returned to a boiler, the turbine 
heat rate—steam rate x (h,—h,) in 
terms of Btu per kwhr, where h, is 
steam enthalpy at throttle and h, is the 
water enthalpy measured at the loca- 
tions shown in Fig. 4. 


HEAT-RATE CALCULATION 


Condensing-bleeding 
turbine 


4c In regenerative-cycle turbines with 
closed steam-water cirtuit, enthalpy hy 
corresponds to the feedwater temperature 


pressures vary 
with load 
Engine efficiency 
ot O§ /| ore 
efty sal pet 
ye 
in 
ye™ Percent 
rated load 
ET - VA 4 
he at 75% eft as "700 
of 
by hzs at 100% eft, 
ven Ay 
AY xe 
ight ¢ ¢t 
iy. 
‘k it 
‘hus 
0 F 
per 
sure 
the 
06.5 
the 
== seam. Steam. 4 
boiler boiler 
| 
Y) W 
oiler (U) 


TURBINES PERFORMANCE 


To measure the over-all utilization 
of heat energy by a turbine the thermal 


8 — efficiency—3413/(heat rate) is used. 
with an exhaust pressure of 1l-in. Hg 
+ i abs. With a fixed backpressure, steam 
+ - + + + -+-— 
| rT a can be made to do more work per lb as 
ppt + ~ ino either or both the initial steam pres- 
cond re [ 97 within certain limits. Fig. 5 shows the 
35 4+} AA aaa amount of work in Btu that one pound 
t+ t of steam does at an engine efficiency 
rt | of 80% and turbine mechanical and 
= 34 | generator efficiencies of 100%, when the 
§ backpressure is held at 1 in. Hg abs, 
= and the throttle conditions are varied. 
7 Peculiar behavior of the steam is 
shown in the cases where it is dry satu- 
i + rated and at the lower superheats in the 
yi 74 higher pressures. For instance with dry 
A a | Vi saturated steam, as the pressure is in- 
t+ 44 creased from 100 psia, work per lb in- 
$ I creases up to a pressure of about 1430 
T psia and corresponding temperature of 
o | 
cot 590 F; for further pressure increases 
2 the work drops with increasing rapidity 
| | Lat of 1A) until the critical point is reached at 
5 | | > ik L | 3206 psia and 705 F. At a constant tem- 
re perature of 750 F as the pressure 1n- 
+ . 
= 29 } Rae | creases from 100 psia, work per lb in- 
eer yt per lb drops. However, at a constant 
| | / | at L aS temperature of 1100 F work per lb in- 
creases as the pressure increases within 
27 
+ + + t + TT 4 + +— + i | ime TI 600 
25 | I Lt | | 550 
300 400 500 600 700 800 900 1000 1100 — 
Initial steam temperature deg F 2 
a 
& 
500 x 
6 above Variation in thermal efficiency 2 
for straight condensing turbines operating 
at 80% engine efficiency and various ae 450 £ 
pressures and temperatures; exhausting 
at 1 in. Hg abs. Dashed curves show ex- 4 3898 t 4 
haust-steam moisture content; maximum TT] 7000 
moisture that can be tolerated in practice Be | ($39. pe a 400 € 
is 15% because of erosion in final stages 
| 
| 
Exhaust pressure = lin Hg abs 
+ + + + + + + + + + + + ---- + + 
5 right Variation in work that one Ib Le 300 
of steam can do at 80% engine efficiency t+ +o + + 
when expanding from various pressures TT ore 
+ + + 4+ + + 
and temperatures to exhaust pressure of | | * Pees 
1 in. Hg abs. Note rapid work decrease sees | 250 


300 400 500 600 700 600.900. 1000 100. 
as steam critical point is approached at Initial steam temperature, deg F 
3206 psia and 705 F. At any constant 
pressure work increases with temperature 
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the limits shown. For any constant 
pressure work per lb increases with in- 
crease in temperature. 

Fig. 6 shows turbine thermal effi- 
ciency for the same conditions of pres- 
sure, temperature and efficiency as in— 
Fig. 5. There is some resemblance in 
the two figures, but the “flap” in Fig. 5 
terminating at the critical point is 
much shorter in Fig. 6. The reason is 
that though the amount of work per lb 
of steam in the “flap area” decreases as 


moisture in exhaust runs about 45%. 

Usually the heat rate, stated in Btu 
per kwhr, is preferred for giving turbine 
performance. Heat rates corresponding 
to the thermal efficiencies in Fig. 6 are 
shown in Fig. 7. From the upside-down 
appearance of the two sets of curves, 
relative to each other, the reciprocal 
relation of the terms heat rate and 


thermal efficiency, becomes apparent. 
Steam rates corresponding to the 
data given in Fig. 5, 6 and 7 are shown 
in Fig. 8. Steam rates are sometimes 
taken erroneously as relative indexes 
of thermal efficiency. This fallacy be- 
comes evident on comparing Fig. 7 and 
8. Again note the relative upside-down 
appearance of Fig. 8 and 5. 


the critical point is approached, the 13500 HH | t+ | 
amount of heat required to evaporate ooWN | iat | | | | 
and superheat the condensate to the axe ITT] } | 
w | s | | | 
initial steam condition also decreases. 13000 Exhaust pressure=1in Hg abs} | 
This results in a net increase in thermal 1 a 1 aN ; co a | + | | 
eficiency for certain ranges of pres- a | 
Owing to the erosive power of mois- ~ 12500 3 | 
ture in steam there is a definite mois- | aN | 
ture content that must not be exceeded 
in the steam exhausted from a turbine. 3 2000+ \ By 11 
This limit is usually about 15%. If 1 
moisture exceeds this value the last = t 
stages of the turbine will be severely | | 
eroded and cause exorbitant mainte- £11500H4 
nance. Upon Fig. 6 are drawn curves WN | 
of constant moisture at exhaust. For | 
the steam conditions to the right of | xt | 
the 0%-moisture line the exhaust is '!000 1 
superheated. All the steam conditions 2 TT YS PAA 
to the left of the 15%-moisture curve a < t+ 
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8 left Steam-rate variation for straight 
condensing turbines operating at 80%, 
engine efficiency, various pressures and 
temperatures and exhausting at 1 in. Hg 
abs. Note difference in rate of change of 
steam rate with pressure as compared 
to change in heat rates shown in Fig. 7 
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9 Correction factors to be applied to heat 
rates of Fig. 7 for performance at other 
than 1 in. Hg abs exhaust pressure. These 
factors apply to conditions where tur- 
bine exhaust steam is not superheated 
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11 Superheat correction factor to be ap- 
plied to Fig. 7 heat rates for actual 
turbine heat rates. Largely based on 
Warren and Knowlton; see bibliography 
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10 Correction factors to be applied to heat rates of Fig. 7 for effect of capacity, 
rotor speed and throttle pressure of actual turbines. Turbine mechanical and genera- 
tor efficiencies not included. Based on Warren and Knowlton; see bibliography, p 110 


If heat rates are wanted for some 
other backpressure than 1 in. Hg abs, 
find the heat rate at 1 in., from Fig. 7, 
and multiply by the correction factor, 
obtained from Fig. 9, corresponding 
to the backpressure desired. Steam rate 
for the new backpressure can then be 
found by dividing the corrected heat 
rate by (h,—h,) where h, corresponds 
to the new backpressure. 

For thumbnail performance esti- 
mates of turbines the foregoing curves 
provide a convenient basis. Turbine 
engine efficiencies vary with initial 
steam conditions, capacity, and shaft 
speed. To correct for these conditions 
the factors in Fig. 10 and 11 may be 
applied to the heat rates obtained from 
Fig. 7. They are multipliers, as demon- 
strated in Example 1 for straight con- 
densing turbines. Turbine mechanical 


efficiencies may be taken as about 99%, 
and generator efficiencies as about 98% 
These resulting corrected heat rates are 
for the best operating point or rated 
load of the turbine. Make suitable al- 
lowances for part-load operation, rough 
estimates of which can be made by 
assuming that the hourly heat input 
to the turbine at no load is about 
9% of the heat input at rated load By 
plotting these two points on a graph of 
hourly heat input versus kw and draw- 
ing a straight line between them, part- 
load inputs and heat rates can be 
roughly calculated. 

Because of the economy realizable 
by bleeding steam from the main tur- 
bine for feedwater heating, the regener- 
ative cycle is most frequently applied 
in the present-day central station. Heat 
rate of this cycle is dependent on the 


Example 1 — Straight Condensing 
Turbine Performance Estimate 


Find the heat and steam rate of a 40,000-kw turbine designed for 800 psia, 800 F, 3-in.-Hg- 


abs backpressure and shaft speed of 3600 rpm. 


1. From Fig. 7, heat rate= 10,710 Btu per kwhr 
2. From Fig. 9, correction factor for 3-in. backpresure = 1.08 
3. From Fig. 10, correction factor for capacity, pressure and speed = 0.98 
4. From Fig. 7, superheat at 800 F, 800 psia= 800—518=—282 F 
5. From Fig. 11, correction factor for superheat = 1.003 
6. Turbine mechanical efficiency = 0.99 
7. Generator efficiency = 0.98 
10,710x1.08x0.98x1.003 _ 
8. Full-load heat rate 0.99x0.98 11,730; say, 11,700 Btu per kwhr 
9. From steam tables: A; at 800 psia, 800 F=1399 Btu per Ib 
hr at 3-in. Hg abs=83 Btu per Ib 
11,700 
10. Full-load steam rate 300-83 8.89 lb per kwhr 
11. Approximate heat rate at 20,000-kw load: 
a. Full-load heat input = 11,700x40,000 = 468x106 Btu per hour 
b. No-load heat input = 468x10%x0.09= 42x10 Btu per hour 
c. From plot of these two points on graph paper with connecting straight line, input at 
20,000 kw= 255x10% Btu per hour 
d. Heat rate at 20,000 kw = 255x10'/20,000 = 12,750 Btu per kwhr* 
*VPart-load heat rates are dependent upon the turbine-valve arrangement and this type of estimate may be 


in considerable error 
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initial steam conditions, backpressure, 
feedwater temperature, and number of 
heaters. To estimate the heat rate of a 
turbine operating on this cycle all the 
foregoing curves for straight-condens- 


Example 2 —Regenerative-Cycle 
Turbine Performance Estimate 


culations are used and, in ad- 
ing calc " ‘ : Find the steam and heat rates of a 30,000-kw turbine designed for 900 psia, 900 F, 2-in.-Hg- 
dition, those in Fig 12, 13 and 14. abs backpressure, 1800 rpm, steam bled at three pressures, final feedwater temperature of 
Example 2 demonstrates the method 350 F. 
: th ti le heat 1. From Fig. 7, straight-condensing heat rate 10,400 Btu per kwhr 
of figuring € regenerative 7 € a 2. From Fig. 9, correction factor for 2-in. backpressure = 1.044 
~] rate. Fig. 12 shows the maximum in- 3. From Fig. 10, correction factor for capacity, pressure and speed= 1.01 
4. From Fig. 7 superheat at 900 F, 900 psia= 900-532 = 368 F 
crease 1m enthalpy through which the 5. From Fig. 11, correction factor for superheat = 0.99 
”" condensate may be raised in preparing 6. Turbine mechanical efficiency = 0.99 
~ it as feedwater for different condenser 7. Generator efficiency = 0.98 
— 8. Full-load straight-condensing heat rate = (10,400x1.044x1.01x0.99) /(0.99x0.98) = 
pressures. Fig. 13 is the percentage dif- 11,190 Btu per kwhr 
ference of a regenerative-cycle heat 9. From steam tables, hy at 900 psia, 900 F=1452 Btu per Ib 
. he at 2-in. Hg abs= 69 Btu per 'b 
rate compared to a straight condens- he at 350 F=322 Btu per Ib 
00 ing-cycle heat rate for the same initial 10. From Fig. 12, maximum possible feedwater enthalpy rise = 458 Btu per Ib 
onditions and backpressures. 11. Actual enthalpy rise = 322 —69= 253 Btu per Ib 
mam P 12. Percent possible rise in feedwater enthalpy = (253/458) 100— 55.2 
The regenerative cycle is based on (1) 13. From Fig. 13, theoretical reduction in straight-condensing heat rate = 13.6% 
it having an infinite number of heaters 14. From Fig. 14, correction for number of heaters and actual enthalpy rise = 0.682 
ity 13.6 
a and (2) heating the feedwater to throt- 15. Correction factor for actual regenerative cycle=1 27 x0.682 —0.907 
110 tle-pressure saturation temperature. 16. Full-load regenerative-cycle heat rate= 11,190x0.907—10,140 Btu per kwhr 
Fig. 13 shows that regenerative feed- 17, Full-load regerenative-cycle steam rate=10,140/(1452— 322) =8.98 lb per kwhr 
- water heating effects larger gains in 
og economy over straight-condensing op- 
B% eration as throttle pressure increases. 
af€ | This follows from the increasing pro- Since it is usually economical to use _ thalpy rise at which the gain in econ- 
ated portion of energy needed to heat the only a small number of heaters and omy is a maximum. For higher or lower 
al- condensate to steam being used for heat the water through only a fraction rises the gain will be less. For one 
ugh heating the liquid to saturation temper- of the possible rise, the heat-rate reduc- heater, if it is tied into the throttle 
by ature as throttle pressure increases. By _ tion of Fig. 13 is never practically real- to produce 100% feedwater enthalpy 
heating the water with energy already ized. To calculate the practical regener- _ rise, the use of main steam effects no 
out Fin the cycle instead of with fuel the effi- ative-cycle heat rate, correction factors economy gain; at the other extreme 
By ciency increase is realized. are given in Fig. 14, to be applied tothe | when connected to the exhaust stage no 
h of At any constant pressure the gain reductions obtained from Fig. 13 for feed temperature rise can be effected 
aW- | from regenerative feedheating decreases the number of heaters and feedwater because of common water and steam 
art- | with increasing throttle temperature enthalpy rise. temperature. Smaller condensing tur- 
| be | because of the gain in economy realized Fig. 14 shows that for any given bines of the 500-to-7500-kw capacity 
“ from steam superheating. number of heaters there is acertainen- range do not operate at the same effi- 
able 
tur- 
100 
Heat %. /in Hg abs T mber of hea 
| ——— 2in Hg abs” |_| + + + | + + — 
the _------ 3in Hg abs 3 
19 
| +——+ 4 6° 
| 
| | Ses = 060 = 
| | ORS a> | 
5 14 T $ + 4 ~ 030 + —— 
| 
¢ 
20 30 40 50 60 70 80 90 100 
| PS J Percent of maximum possible rise in feedwater enthalpy 
0 14 above Correction factor for number of heaters and actual 
| | “} vo feedwater enthalpy rise. From J K Salisbury; see bibliography 
9 | 
nera- 
30 400 500 600 "700 800 900 1000 100 1200 13 left Improvement in fuotiine heat rate by ideal regener 
Throttie steam temperature, deg F tive heating compared to straight-condensing operation, Fig. 7 
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15 Correction factor for pressure and 
capacity to be applied to heat rates of 
Fig. 7. For 50- and 60-cycle turbines. 
From L E Newman's book, Modern Turbines 
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16 Correction factor for superheat to be 
applied to Fig. 7 heat rates for actual 
turbines of 50- and 60-cycle frequency. 
From L E Newman's book, Modern Turbines 
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17. Correction factor for backpressure to 
be applied to turbine heat rates calcu- 
lated at 1 in. Hg abs exhaust pressure. 
From L E Newman's book, Modern Turbines 
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ciencies as the larger units. Fig. 15, 16 
and 17 supply the necessary correction 
factors to estimate the heat rates of the 
smaller turbines, using Fig. 7 as the 
basis. Fig. 15 gives the correction fac- 
tors for capacity and pressure; these 
factors also include the turbine me- 
chanical efficiency and generator ef- 
ficiency. Fig. 16 contains the corrections 
for throttle superheat, and Fig. 17 the 
corrections for condenser backpressure. 


- These curves are applied in a different 


order as indicated in Example 3. For 
applications to the regenerative cycle, 
Fig. 12, 13 and 14 are used as for the 
large turbines. 

Fig. 15 shows marked decrease in 
efficiency for the smaller turbines. This 
is caused by the important proportion 
of the total energy input that the fixed 
and leakage losses assume. 


Noncondensing turbines may be de- 
signed to exhaust at any pressure above 
atmospheric. It is common practice to 
state the performance of this turbine 
type in terms of steam rate. Fig. 18 
provides a means for finding the theo- 
retical steam rate; applying correction 
factors obtained from Fig. 19 the actual 
steam rates are quickly figured at full 
and half loads for units operating at 
50- and 60-cycle frequency, as demon- 
strated in Example 4. 

Remember that all the correction 
data are only approximate for making 
quick thumbnail estimates. Usually the 
answers are within 5% of the guaran- 
tees that manufacturers give; special 
cases probably deviate further. If a 
prospective buyer's estimate from these 
data shows the turbine to be below 
profitable possibilities by a small mar- 


gin it pays to ask the turbine manu- 
facturer for more exact performance 
data to make a more thorough study 
before drawing final conclusions. 

When there is a reasonable degree of 
coincidence between electric and proc- 
ess steam demands an opportunity for 
the utmost in economical power gener- 
ation exists. The ideal condition arises 
when the amount of process steam re- 
quired will just generate the electric 
energy needed at the same time. A non- 
condensing turbine will fit perfectly in 
this situation or where the electric de- 
mand is less than can be generated by 
the process steam flow. 

When the electric demand at times 
exceeds that available from process 
steam-flow generation then a condens- 
ing automatic-extraction turbine is 
needed. When a high electrical demand 
and a low process-steam-flow demand 
coincide, the deficiency in electric en- 
ergy generated by the process steam 1s 
made up by passing additional steam 
through the turbine to the condenser. 

If process steam is required at two 
different pressures and electric-energy 
needs are equal to or less than the en- 
ergy available from the process-steam 
flows through a turbine, a noncondens- 
ing single-automatic-extraction turbine 
can be applied. However, if electric- 
energy needs are in excess of available 
process flows a condensing double- 


-automatic-extraction turbine can prob- 


ably be used. 

Though heat rate is the fundamental 
way of stating turbine performance it 
has become common practice to give 
the performance of automatic-extrac 
tion turbines in terms of steam flow. 
Because of the large amounts of steam 
extracted it is necessary to express per- 
formance in terms of both throttle flow 


Example 3 — Small Regenerative-Cycle 
Turbine Performance Estimate 


Find the steam and heat rates of a 1000-kw turbine designed for 600 psia, 800 F, 2-in.-Hg- 
abs backpressure, steam bled at two pressures, final feedwater temperature of 300 F 
1. From Fig. 7, straight-condensing heat rate=11,000 Btu per kwhr 
From Fig. 15, correction factor for capacity and pressure= 1.29 
From Fig. 7, superheat at 600 psia, 800 F=800—-486—314 F 


3. 
4. From Fig. 16, correction factor for superheat 
5. 


0.995 


Straight condensing heat rate at 1l-in. backpressure= 11,000x1.29x0.995 = 


14,110 Btu per kwhr 


one 


. From Fig. 17 correction factor to 2-in, backpressure = 1.043 
. Straight-condensing heat rate at 2 in. = 14,110x1.043 
. From steam tables: hi at 600 psia, 800 F= 1408 Btu per Ib 


14,710 Btu per kwhr 


he at 2-in. Hg abs=69 Btu per Ib 
he at 300 F=270 Btu per Ib 
9. From Fig. 12, maximum possible feedwater-enthalpy rise— 403 Btu per Ib 


10. Actual enthalpy rise = 270 —69 


201 Btu per Ib 


11. Percent possible rise in feedwater enthalpy= (201/403) 100=—49.9 
12. From Fig. 13, theoretical reduction in straight-condensing heat rate= 12.7% 
13. From Fig. 14, correction for number of heaters and actual feedwater enthalpy ms¢ 


0.602 


14. Correction factor for actual regenerative cycle 


1—(12.7/100) x0.602 =0.923 


15. Full-load regenerative-cycle heat rate= 14,710x0.923=13,580 Btu per kwhr 
16. Full-load regenerative-cycle steam rate= 13,580/(1408—270) =—11.93 lb per kwhr 
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18 THEORETICAL STEAM-RATE CHART 


Mount tracing of steam-rate scale, left, 
on stiff straight edge. To find steam rate 
at 450 psia and 600 F throttle condition 
and 20 psia backpressure line-up scale 
with arrow at throttle point and edge of 
scale on pivot point. Read 13.4 Ib per 
kwhr at scale intersection with 20 psia 
pressure line. 

To read enthalpy at any steam state swing 
an arc about pivot point to radial scale 
at right. To read entropy, project a 
straight line from pivot point through 
steam state point to entropy scale at top. 
Chart designed by P W Swain and based 
on tables of Thermodynamic Properties of 
Steam by J H Keenan and F G Keyes 
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and extraction flow versus kw output. 

Heat rate of the energy produced by 
noncondensing automatic - extraction 
turbines does not vary greatly because 
the heat chargeable to the turbine is 
only the relatively small amount that 
it “skims off” the steam before it is 
discharged through extraction and ex- 
haust openings. 

For condensing automatic-extraction 
turbines the condensed steam energy is 
charged to the turbine, hence the most 
efficient generating condition occurs at 
maximum-extraction flow, which is the 
same as minimum - exhaust - section 
flow. For a given kw output throttle 
flow is maximum when extraction is at 
its maximum and heat rate is mini- 
mum, conversely throttle flow is mini- 
mum at zero extraction and heat rate 
is Maximum. 

Fig. 21 shows sample performance 
curves of a condensing single-auto- 
matic-extraction turbine. The family of 
parallel curves defines required throt- 
tle steam flow at given kw output and 
extraction flow. Each parallel line is 
the turbine willans line at a constant 
value of extraction flow. At the lower 
ranges of kw output there is a limita- 
tion on the amount of steam that may 
be extracted; when the output is all 
produced by extracted steam the ex- 
haust section of the turbine is idle. For 
this condition the blades churn the 
steam entrapped in these stages and 


108 834 


20 Above 


rapidly raise temperature of steam and 
blades to the point where blades may 
fail. To prevent this a small amount of 
“cooling” steam flow must be main- 
tained through the exhaust section to 
keep blading temperature at a safe 
value; this steam carries off the energy 
the blades acquire from the churning. 

The curve labeled minimum flow to 
exhaust shows relation between the kw 
output produced on extracted steam 
alone and corresponding throttle steam 
flow. This curve intersects each of the 
constant extraction curves at the throt- 
tle flow equalling the sum of the cool- 
ing steam and the extraction steam. In 
expanding through the first section of 
the turbine from throttle to extraction 


1000 
Generator output, kw 


2000 


Correction factor for capacity and pressure. Apply to 
theoretical steam rate for noncondensing turbines to find actual 
steam rate. Based on book by L E Newman, Modern Turbines 
Example of estimated performance curves for 2000- 
kw turbine expanding steam from 400 psia, 600 F to 100 psia 


stage, the cooling steam does its share 
of work, but in passing through the 
exhaust section from extraction stage 
to exhaust flange it doesn’t perform any 
work and only serves to maintain ex- 
haust-section blading temperature at 
safe values. 

Often the exhaust sections of these 
turbines are designed to pass just the 
exhaust flow required to produce rated 
output at zero extraction. Any addi- 
tional output in the overload range can 
be produced by admitting additional 
steam at throttle and subsequently ex- 
tracting it. This operating condition is 
defined by the curve labeled maximum 
flow to exhaust. Other limits are the 
maximum throttle flow and maximum 


Example 4—Noncondensing 
Turbine Performance Estimate 


Find the steam rates of a 2000-kw turbine designed for throttle steam at 400 psia and 600 F, 


to exhaust at 100 psia. 


1. From Fig. 18, theoretical steam rate= 26.2 lb per kwhr 
2. From Fig. 19, correction factors for capacity and pressures: 


Full load= 1.47 
Half load= 1.72 


3. Steam rates: Full load=26.2x1.47=38.5 lb per kwhr 
Half load = 26.2x1.72=45.1 lb per kwhr 


4. Steam flows: Full load 


2000x38.5=77,000 lb per hr 


Half load= 1000x45.1=45,100 Ib per hr 
5. By plotting steam flows versus kw load and drawing a straight line through points, est!- 
mates of steam rates from one-quarter to full load can be made, as shown in Fig. 20 
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generator output; these are fixed by the 
size of the respective parts. 

Fig. 22 shows performance curves for 
a condensing double-automatic-extrac- 
tion turbine. Because of the second ex- 


to what it would be at standard or de- 
sign conditions. Manufacturers -can 
supply correction curves that permit 
making either calculation. 

To calculate performance at new con- 


steam flow will vary in a different 
fashion with pressure and temperature 
change and will also be affected by an 
exhaust pressure change. Correction 
factors for these turbines should be ob- 


0 « § traction opening an additional family ditions the correction factors are ap- tained from the manufacturer or from 
3 of curves appears on the performance plied as multipliers to guaranteed per- an article by E E Harris listed in the 
=f chart. Two additional limits are defined formance at design conditions. They bibliography. 
® § as minimum and maximum flow to in- are applied as divisors to actual per- With the new steam flow determined 
Q] jrmediate section and depend on the formance at new conditions to obtain for changed steam conditions the effect 
2 cooling -steam-flow requirement and equivalent performance at design con- of altered energy availability and en- 
o | maximum steam flow capacity respec- ditions which can then be compared to gine efficiency on kw output is then 

0 8 tively of the intermediate section ahead guaranteed values. Correction curves computed with the aid of given correc- 
€ of the turbine exhaust section. may be presented in any one of sev- tion curves. Figs. 23, 24 and 25 are ex- 
5 Calculating performance of auto-_ eral different forms and care must be amples of some average correction 
2] matic-extraction turbines involves joint taken to apply them in proper fashion. curves that may be used for condens- 
: consideration of engine efficiency vari- A change in steam temperature and ing turbines; their application is dem- 
= §f ation of the different sections. By de- pressures alters the amount of energy onstrated in Example 5. For any spe- 
© If veloping certain constants and tables a ‘that can be converted to work, affects cific turbine, correction curves appli- 
£ quick method of estimating perform- the turbine engine efficiency and con- cable to the particular machine are 

oF ance of these turbines has been evolved trols the amount of steam that can be preferable to the foregoing average 
by L E Newman and published in the passed through the turbines. In calcu- curves. Correction curves can be ob- 
January, February, March and April lating performance change some fixed _ tained from the builder or by test. 
1945 issues of Power Plant Engineer- value must be taken as the reference Having computed corrected steam 

0 ing under the title “Modern Extraction point; the most convenient is a fixed. flow and corrected output the ratio of 
Turbines”. This article series is now control-valve opening. For turbines the two will give the corrected steam 
available as General Electric Bulletin with exhaust pressure less than half rate. By computing a sufficient number 

ly to f GET-1294. the throttle pressure, at any fixed of points from the original guarantee 

sctual Turbines should be operated at their valve opening the steam flow is di- or test performance curves of a turbine 
bines | design conditions of throttle steam rectly proportional to the absolute a new performance curve at the new 

1000. | pressure and temperature and exhaust throttle pressure and inversely propor- steam conditions can be plotted. 

) psia Pressure. However, at times circum- _ tional to the square root of the absolute In regenerative cycles there are many 
stances force the operator to run his’ throttle temperature. Absolute throttle other conditions that must be corrected 
equipment at other than design condi- temperature equalsthe Fahrenheittem- for as they depart from standard, to 

share § tions. To know whether the turbine is perature plus 460. Change in exhaust know the true turbine performance. 

1 the | Operating properly at the new condi- pressure within limits does not affect Some of these are: makeup water flow, 

stage tions its expected performance must be steam flow. heater temperature terminal differ- 

1 any calculated or its actual performance at For turbines with exhaust pressure ences, main condenser subcooling and 

n ex- | the new conditions must be corrected greater than half throttle pressure change in stage and heater pressures. 
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ing single-automatic-extraction turbine. Throttle steam at 600 to condenser at backpressure of 1 in. Hg abs. Condenser steam 
Psia, 800 F, extraction at 200 psia and exhaust at 2 in. Hg abs flow equals throttle flow minus extraction flows at all loads 
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Example 5—Correcting Expected Turbine Performance 
At Standard Conditions To New Conditions 


A 35,000-kw condensing turbine is designed to operate at 600 psig, 850 F throttle conditions 
and 1.0 in. Hg abs backpressure. The annulus area of the exhaust stage is 35.4 sq. ft. If the 
expectéd steam rate at 30,000 kw is 8.00 lb per kwhr find the output and steam rate for the 
same control valve opening at throttle conditions of 585 psig and 830 F, and 1.6 in. Hg abs 
backpressure. 
1. Steam flow at 30,000 kw= 30,000x8.00=— 240,000 Ib per hr 
2. Corrected steam flow at new conditions and constant control valve opening = 
§85+14.7 850+ 460 
600 + 14.7 + 460 
3. Exhaust flow = 240,000/35.4=6780 Ib per hr per sq ft annulus area 
4. From Fig. 23, change in load at 1.6 in. Hg abs and 6780 lb per hr per sq ft= 
2.2 kw per 1000 Ib per hr of exhaust flow 

5. Load correction factor for change in backpressure 

[30,000 + ( —2.2x240,000/1000) ]/30,000=0.982 
6. Change in throttle pressure 600)/(600+ 14.7) =—0.0244 or —2.44% 
7. From Fig. 24, load correction factor for change in throttle pressure = 0.974 
8. Change in throttle temperature — 830 — 850 —20 F 
9. From Fig. 25, load correction factor for change in throttle temperature= 0.992 
10. Total load correction factor — 0.982x0.974x0.992 — 0.949 
11. Corrected load at new conditions = 30,000x0.949 = 28,500 kw 
12. Corrected steam rate at 585 psig and 830 F throttle conditions, and 1.6 in, Hg abs 

backpressure = 236,000/28,500 = 8.28 Ib per kwhr 


240,000x0.975x1.008 = 236,000 lb per hr 


240,000 
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> Jet-propelled planes such as the meteoric Army Air Force, 
P-80 have introduced the gas turbine as a power source on 
aeroplanes. GE now announces a working installation in 
which a gas turbine powers a propeller-driven plane and 
exhaust from the turbine supplies a jet booster. Power gen- 
erated by combined gas-turbine drive and jet propulsion. 
already great, is believed capable of meeting the needs of 
any future mammoth airliner. 

Even beyond this advantage in capacity, major advances 
point to: (1) a lighter power plant increasing pay load (2) 
power development from a single rotor simplifying mainte- 
nance and operation (3) sharp reduction in vibration at 
maximum power output promoting smoother flying (4) peak 
eficiency occurring at maximum power, speeding up sched- 
ules (5) speed-reducing gear harnessing high rotor speeds 
to practical propeller speeds (6) turbine design permitting 
use of virtually any liquid fuel (7) under optimum condi- 
tions of top speed, high altitude and maximum power, gas 
turbine extending practical flying range considerably. At 
present development, propjet seems best suited where speed, 
range. load are of equal importance. 
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And Now the 


Combustion 
chamber 


Ai 
Combustion 
Propeller chamber 


Air, rammed into forward-opening ducts, undergoes com- 
pression by forward axial-flow units. Compressed air and 
injected fuel mix in combustion chambers. Burning fuel 
raises gas velocity and temperature to 1500 F. Gas spins 
turbine wheel at 10,000 rpm releasing much of its energy. 
Turbine powers compressor and, through reduction gears, 
drives propellers and accessories. Remaining energy in 
exhaust develops a reactive thrust by discharging through 
a jet. See diagram (above) and power-plant photo (below) 
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More Power for Pensacola- 


0-0" 


GULF POWER CO., PENSACOLA, FLA. 
230,000 Ibs. of Steam per hour, 975 lbs. Pressure, 860°F. Steam Temperature 


New Orleans Atlanta 


STOKER CORPORATION, WORCESTER, MASS: 


Cleveland Detroit Chica7z> 
Denver Seattle Portland Los Angeles Houston 


St. Louis  Cincinna! 


Memphis 


lil i 1) Woe 
= | i i 
| 
iy 
St. Pav! Kansas City 


ASS: 


Cincinne! 
Memphis 


To meet the rapidly growing power load in West 
Florida, Gulf Power Company has installed the first 22,500 
KW unit at its new Pensacola Steam Plant. Common- 
wealth & Southern Corporation selected the 230,000 pound 
per hour Riley Steam Generating unit, illustrated on the 
adjoining page, for this new plant. Initially, the unit is 
being fired by gas and/or oil, however, the unit is designed 
to permit firing by pulverized coal in the future. 


At the same time as the Riley unit was purchased 
for the Gulf Power Company, Commonwealth and South- 
ern Corporation placed an order with Riley for a duplicate 
unit for Mississippi Power Co. at Hattiesburg, Miss. 


About a year after these two units were started up, 
Commonwealth and Southern Corporation placed an order 
for two additional duplicate units, one for South Carolina 
Power Co. at Charlestown, S. C., and the other for further 


expansion of the Mississippi Power Company’s plant at 
Hattiesburg. 


The regularity with which Riley Steam Generating Unit 
users repeat for additional Riley units when plants are 
expanded is positive proof of the excellent performance of 
Riley units, their reliability and the satisfactory services 
rendered by the Riley organization. Riley users will 
gladly confirm that “you can rely on Riley.” 


Supplied Riley Unit 


These well known Companies 
have all recently placed orders 
for Riley Units. 

Scovill Mfg. Co. 

Celanese Corp. of America 
The Perfect Circle Co. 
National Lead Co. 

Forstman Woolen Co. 

Lake Placid Club 

Inter Business Machines Corp. 


New Departure Div. of General 
Motors Corp. 


Lederle Laboratories 

Calco Chemical Co. 

Beechnut Packing Co. 
Industrial Rayon Corp. 

Modine Mfg. Co. 

Bemis Bros. Bag Co. 

Minute Tapioca Co. 
Owens-Corning Fiberglas Corp. 
Lee Tire & Rubber Co. 

Park & Tilford, Inc. 

Pullman Standard Car Mfg. Co. 
Publicker Commercial Alcohol Co. 
Monsanto Chemical Co. 
Standard Oil Co. of N. J. 
Packard Motor Car Co. 

Allis Chalmers Mfg. Co. 
Carbide & Carbon Chemical Corp. 
A. E. Staley Mfg. Co. 
Masonite Corp. 

Kennecott Copper Corp. 
Carnegie Illinois Steel Corp. 


As well as these Central Stations 
Central Illinois Light Co. 
South Carolina Power Co. 

Gulf Power Co. 

Mississippi Power Co. 
Houston Lighting & Power Co. 
Otter Tail Power Co. 
Worcester Gas Light Co. 
Brooklyn Union Gas Co. 

City of Los Angeles 


A survey of your power plant by a consulting engineer will possibly show ways of making surprisingly large savings in power costs 


BOILERS PULVERIZERS BURNERS STOKERS SUPERHEATERS FLUE GAS SCRUBBERS 
ECONOMIZERS © WATER COOLED FURNACES ¢ STEELED-CLAD INSULATED SETTINGS ¢ AIR HEATERS 


Nerve Center Controls SUPER-HURRICANE 


Above: Motor-operated 
gang rheostat for control- 
ling the fields of the 2000- 
hp direct-current auxiliary 
motor and its generator 


Right: Two motor giants 
produce man-made _ hurri- 
cane through tandem 22-ft 
fans. The first motor is 
2000-hp direct-current aux- 
iliary unit, and the second 
is 10,000-hp alternating-cur- 
rent wound-rotor induction 
main driving motor unit 
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Master control room directs all actions in California Tech’s 
new wind tunnel. Movements and forces acting on models are 
indicated on dials, right, and console desk, center. Read- 
ings are automatically recorded on machines in foreground. 
Wind tunnel operation is controlled from left section of desk 


Cal-Tech wind tunnel kicks up 700-mph wind 
to test models or parts of full-sized airplanes. 


Pressures vary from 4 to 60 psia, air velocities 


from a gentle breeze to the speed of sound 


Photos, courtesy Westinghouse Electric Corp. 
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CONTROLLED ATOMS 


CONTROLLED LIVES 


INCE August 6th when the first atomic bomb was 
® S released over Hiroshima, the American people have 
been subjected to a continuous barrage of pro- 
===: [ nouncements on the use and control of atomic energy. 
gp Some of this comment has been strident, and much of 


it conflicting. A considerable portion of it has been of 
sincere and constructive excellence. 

It has not been easy to separate the wise counsel from 
the merely noisy, and it is small wonder that the minds 
of many are troubled and confused. 

However, the sheer mass of discussion poured into 
press and microphone has awakened us all to the gravity 
of the issue. In terms of any problem on which Ameri- 
cans ever have been called to exercise a judgment—This 
is It! 

Even the dullest now recognizes that atomic weapons 
hang over modern civilization like the Sword of Dam- 


and taut is the hair of political balance that holds it 
ch’s suspended. 
are From this point on, we need the coolest and most 


weird carefully considered judgment that can be brought to 
; a bear. Discussion highly charged with emotionalism will 


but increase the tensions both at home and abroad, and 
render wholly insoluble a delicately intricate problem. 


ind What Is The Problem? 


The major outlines of that problem now are coming 


focus in understandable terms: 

ties 1. The scientists have opened up a new and virtually 
unlimited storehouse of energy, and the engineers have 

und |Kiscovered how to turn it into a military explosive in- 


omparably more powerful than any we have known. 
Ve know that this energy may also be used to produce 
eat for useful power, and we suspect that the radio- 
active substances produced by the process in hitherto 
inmagined quantity may also have medical, industrial, 
nd other constructive applications. 

2. Terrifying as have been the demonstrations of the 
tomic bomb thus far, we know that they are as noth- 
ng in comparison with its potential destructiveness. The 
‘xplosive force of individual bombs can be increased 
remendously, and means for their effective delivery to 
redetermined targets in wholesale quantity already are 
thand. The experts tell us that no practicable means 
f interception can be devised, and that reprisal in kind 
1obably will be the only answer to an enemy attack 
vith atomic weapons. 

3.So far as we can see now, even successful retalia- 
on would be at best an answer of hollow effect. Any 
vo nations each having wholesale stock-piles of bombs 
ould accomplish the practical destruction of each other. 


ocles, and understands in some measure how fragile © 


Since a first treacherous blow might well constitute an 
enormous advantage, a nation actuated by a ruthless 
urge to conquest or revenge might have the best chance 
of survival. But since the widest possible dispersal of 
bombs and launching units would be dictated by the 
strategy of atomic weapons, it is doubtful that one nation 
could destroy another without itself suffering destruc- 
tion. On both sides the major centers of population could 
be wiped out, and the nation of least concentrated in= 
dustrialization and commerce would suffer least. How- 
ever, no one can be sure that the concentrated explosion 
of as many as 20 thousand atomic bombs would not 
poison the atmosphere of the world to an extent that 
would be fatal to great masses of population, not only 
within the country bombarded, but perhaps in the coun- 
try which launched them. 

4. The problem is further complicated because, so 
far as we know now, any large-scale commercial use 
of atomic energy as a power source is more or less in= 
extricably linked to a potential military use. It is true 
that, if atomic power becomes economically feasible 
(which is by no means certain for a long time to come), 
it would require only low-grade concentrates of fission- 
able material, which would need further elaborate and 
costly processing before reaching explosive potential. 
But the process of producing such low-grade concen- 
trates .constitutes perhaps two-thirds of the industrial 
effort required to make effective bombs. It follows, then, 
that if nations were to equip themselves to produce large 
quantities of low-grade concentrates for power genera- 
tion, the effort required to develop large-scale bomb 
production would be materially reduced. Moreover, the 
maintenance of an effective inspection to police agree= 
ments not to produce bombs might be forbiddingly dif- 
ficult if atomic power generation were allowed. 

5. In addition to the major problem posed by the use 
of atomic bombs in international war, any nation which 
produces or possesses such bombs, or the fissionable 
materials with which they are loaded, faces still an- 
other in the danger of their falling under the control ° 
of paranoid elements in its own population. 


What Are We Going To Do About It? 


We face the hard fact that we have produced a weapon 
capable of destroying whole nations—perhaps even the 
whole world. Although we were importantly aided in 
its development by the nationals of other countries, we, 
together with Great Britain and Canada, now must take 
the initiative in deciding what shall be done with it, 
We have only two choices. We can try to keep this 
weapon as a monopoly of our own, or we can try to 
place it under broad international control. 
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Can We Keep It To Ourselves? 


If we know one certain fact about the atomic bomb, 
it is that it cannot long be held as a monopoly of those 
nations which produced it. 

If Nazi Germany had succeeded in developing the 
weapon first, it probably would have attempted to achieve 
world dominion, with utter destruction as an alternative. 
Such a course is not within our range of choice. It violates 
every principle for which we stand. 

Much reckless nonsense has been uttered concerning 
the inability of other nations to master the scientific, 
engineering, and industrial problems involved. It is the 
virtually unanimous opinion of those who worked on 
the project that several nations today are fully equipped 
in science, engineering, and industrial organization to 
produce atomic bombs and to provide the means for 
launching them. At least one of these nations, Russia, 
has also access to an ample supply of the necessary raw 
materials. The only debate is over whether it would take 
three, or five, or ten years for her to marshal her re- 
sources to produce bombs in multiple thousands. Once 
such an atomic race were on, we have no reason to be- 
lieve that Russia might not divert more resources to the 
task than we ourselves should be willing to put into it. 

Additional nonsense is talked as to how we might 
attempt to cope with the problem of living in a world in 
which mutually suspicious or hostile nations faced each 
other, with stores of atomic weapons on both sides. We 
hear talk of dispersing our cities and even of moving 
underground. No one has seriously reckoned the dif- 
ficulty or the cost of following such counsel of despair. 
Still less has anyone appraised the neurotic effect upon 
men’s minds of living by any such preposterous formula, 
under continuously mounting tension day after day, and 
year after year. 

Certainly, if we could find no way to prevent the com- 
petitive production of atomic weapons, we should be 
driven at least to the selective dispersion of our bomb- 
launching facilities, of certain key industrial establish- 
ments, and of our centers of government and governing 
personnel. We should be forced, also, to change our 
traditional requirement that only Congress can commit 
us to active war. We should be forced to organize our- 
selves as a police or military state, with our scientists 
regimented and muzzled, with all of us under constant 
surveillance against the smuggling and planting of time- 
bombs, and constantly alerted against attack through 
the air. 

Before we commit ourselves to any such intolerable 
procedure, we should be mad not to explore all possible 
means for making it unnecessary. 


The Only Feasible Alternative Is Effective 
International Control 


This cardinal principle has been recognized in the 
statement of November 15th, issued jointly by Presi- 
dent Truman, and Prime Ministers Attlee and King. Their 
statement frankly concedes that against atomic weapons 
there can be no adequate military defense, that no nation 
can command a monopoly of such weapons, that responsi- 
bility for eliminating atomic energy as an instrument of 
war and for devising safeguards over its use for the 


advancement of science and other peaceful and humani- 
tarian ends rests upon the civilized nations of the world, 

They propose that a commission be set up at once under 
the United Nations Organization to make recommenda- 
tions: (a) for extending between all nations the ex- 
change of basic scientific information for peaceful ends, 
(b) for control of atomic energy to the extent necessary 
to ensure its use only for peaceful purposes, (c) for the 
elimination from national armaments of atomic weapons 
and of all other major weapons adaptable to mass de- 
struction, and (d) for effective safeguards by way of 
inspection and other means to protect complying states 
against the hazards of violations and evasions. 

Already criticism is leveled at the wording of the 
statement, at alleged omissions, at the wisdom of choos- 
ing the United Nations Organization as the medium 
through which to seek agreement in view of the weak- 
nesses of the UNO Charter. 

None of these issues should be crucially important. 
What matters is that an invitation has been issued in 
good faith for the nations of the world to meet and de- 
cide upon means for assuring the elimination of weapons, 
the existence of which no one can afford to tolerate. 

The decision cannot be other than international; it 
will require the best thought of the best brains the world 
can muster. The smaller nations have an equal stake 
with the large, and from them may well come the most 
fruitful suggestions. But Russia now holds the key to 
the success or failure of our proposal. If she accepts our 
invitation, no other nation will refuse. 

Alternatively, there will be an international arma- 
ment race paced by atomic weapons. It will mean an 
end of free science, a severe policing and regimentation 
of international travel and trade, and innumerable re- 
strictions upon those individual freedoms which we have 
just fought so desperately to preserve. This is the dis- 
mal prospect if we fail to arrive at a genuinely inter- 
national accord on the control of atomic energy. But even 
this interval would promise to last only for an uneasy 
period, until someone started pressing the push-buttons 
on the panel-boards of extinction. 

The only permanent solution lies in finding means to 
eliminate war itself. That we cannot hope to achieve 
overnight, but we can, and do hope that the nations will 
now agree to eliminate atomic weapons and their radio- 
active by-products as instruments of war. 

If they do that, we can move forward more surely to 
the constructive development of the incalculably valu- 
able resources that science has newly opened to our use 
And, we can hope also for a progressive improvement i 
international understanding. 

Unless the nations can reach agreement on this para- 
mount issue of atomic energy, it is difficult to conceive ¢ 
any vital issue on which they might agree. 


President, McGraw-Hill Publishing Co., Inc 
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Practical Proposal on Fuel Forums 


Editor’s note: This discussion started 
with a brief article by Earl C Payne in 
Power, August, 1945, page 102. Payne, 
consulting engineer for Consolidation 
Coal and a leader in the crusade for fuel 
flexibility in boiler-plant design, urged 
fuel producers and equipment manufac- 
turers to establish and support regional 
clearing houses for fuel advice. This 
would cover solid, liquid and gaseous 
fuels and be available to users at nomi- 


nal cost. The editors invite comment. 


> IN THE LAST FEW YEARS my supervi- 
sion of about 10,000 Army heating and 
power plants in continental U. S., Can- 
ada and Alaska has indicated that fuel 
suppliers render reasonable assistance 
to users of gas and oil equipment, but 
that coal-burning plants are in serious 
need of sound advice. Fundamental 
difference is in the character and sup- 
ply source of the three fuels. 

Where gas is available it is furnished 
by a single utility whose competent en- 
gineers generally help in preliminary 
design and studies of plant changes. 
making adjustments to insure reliable, 
economical operation. The close work- 
ing relationship between the consumer 
and his one supply source almost inevi- 
tably means good planning. Further- 
more, similarity in gas-burning appli- 
ance designs makes gross errors in 
choosing equipment uncommon. 

The oil situation is somewhat similar 
because all suppliers furnish the same 
grades of oil, usually at about the same 
price, and equipment does not vary 
greatly. Therefore either the fuel or 
the equipment supplier renders engi- 
neering service with minimum error. 

However, where coal is the chief 
fuel, the problem is more complex. 
Lack of planning, which has been not- 
able in small and medium-sized coal- 
fred plants, includes failure to consider 
fuel flexibility or poor choice and ar- 
rangement of equipment. Resulting dif- 
ficulties and excessive use of manpower 
appear in instances such as these: 

Single-retort side-dump stoker in 
Missouri plant was designed to burn 50 
lb coal per sq ft to meet boiler re- 
quirements. Because 25 lb were better. 
the installation had to be rebuilt. 

Underfeed stoker was specified and 
tuaranteed to burn 40 lb per sq ft in 
an Eastern city where the most available 
coal had 14% ash and 2200-F ash-soft- 
ening temperature. Of course, it failed 
‘0 meet the guarantee. 
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In support of Earl C Payne’s comments in August Power, Carl 


E Miller adds another viewpoint on establishing regional 


centers to give expert, unprejudiced advice to fuel users 


Carl E Miller, author of this interest- 
ing article, is with the War Department 
as chief, heating section, in charge of 
boiler-plant operation and fuel-utiliza- 


tion installations; U. S. Army. 

He believes that (1) regional con- 
sumer advisory services, as advocated 
by Mr Payne in the August issue of 
Power, would furnish complete engi- 
neering information to prospective 
users and others who are planning 
modernization of their combustion 
equipment and (2) supplying basic in- 
formation through such services is 
sound and they should be set up be- 
fore an extensive modernization pro- 
gram for industry is too far advanced. 


Spreader stokers were installed in 
small refractory-lined furnaces in the 
Midwest. Full capacity could not be 
obtained because of excessive furnace 
temperature. 

Pulverized fuel installation did not 
consider need for adequate furnace vol- 
ume or the nearness of burners to first 
row of tubes. In this area, coal of low- 
ash-softening temperature was the logi- 
cal fuel. Weekly shutdowns and exces- 
sive hand labor for cleaning resulted. 

Bin-feed domestic-sized stokers with 
inadequately designed junction boxes 
were installed where only slack coal 
was available. Repeated mechanical 
failures resulted from jamming in the 
junction. 

Proper conveyors from to 
stoker hopper were not included in a 
large laundry plant. necessitating addi- 


tional operators at $7500 a year. In- 
stalling conveyors to correct the defect 
cost only $3000. 

Analysis shows the following as the 
chief causes of such errors, the prime 
remedy for which is proper planning: 

1. Often the designing engineer is not 
familiar with the various coals in the 
vicinity. Or if he does know them he 
may not understand the limitations of 
different types of equipment. 

2. More often, overzealous representa- 
tives of distributors, dealers or even of 
manufacturers may recommend equip- 
ment too small for a job in underbid- 
ding a competitor. 

3. Competition may cause producers 
to make an incomplete analysis of a con- 
sumer’s problems so that the equipment 
can use only limited coal types. 

4. Installation may soon become obso- 
lete because designers have not shown 
foresight in considering changes in type 
and grade of fuel that may occur dur- 
ing the life of a plant. 

Because most of these problems con- 
cern coal burning, major responsibility 
for establishing such a service should 
rest on the coal industry. Some associ- 
ations, which now render this service 
as far as they are able, accomplish a lot. 
However, to be really effective, the work 
should be expanded to supply impar- 
tial service for all areas. A small num- 
ber of qualified engineers, working from 
key points. could make a start toward 
the solution. One of the major coal 
associations might organize the plan. 

Such a service would give impartial 
information to prospective users in plan- 
ning rehabilitation or new construction. 
It would serve as liaison between coal 
producers and equipment manufactur- 
ers to cure faulty use of equipment and 
minor construction deficiencies. 

This kind of service would increase 
the use of coal, a plentiful resource. Its 
use conserves more critical fuels. 

Finally, this service could turn over to 
a research group ideas for bettering 
coal-burning equipment. With the rela- 
tively insignificant improvements in 
such equipment in the past 20 years, 
this one item could easily become the 
most valuable asset of such a service. 
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In 1935 Consotipaten Epison Co of 
New York initiated the present pro- 
gram of installing and modernizing 
central-station generating capacity on 
its system. Delayed by the war. the 
program now stands about 50% com- 
pleted. However. it cannot be labeled 
“postwar planning” in the popular sense 
guided as it is by continuous studies and 
altered as circumstances warrant. 

Area served by the system and sta- 
tion locations are shown in Fig. 1. 
Though all stations are located on tide- 
water sites they are also very close to 
the area load centers. Waterside con- 
sists of buildings No. 1 and 2. Water- 
side No. 2, completely modernized, has 
four topping units and eight high-pres- 
sure boilers as well as two low-pressure 
turbine-generator units. Waterside No. 
1 has 53 small low-pressure boilers and 
seven low-pressure turbine-generator 
units. Present installed generating ca- 
pacity of 498,000 kw will be ultimately 
increased to 650.000 kw by addition of 
two topping units in Waterside No. } 
and replacement of some of the low- 
pressure turbine-generators. 

Besides some of its original low-pres- 
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CONSOLIDATED EDISON 


Continues 


Deferred by war, the modernization program for central sta- 


tions will be carried on during the postwar era. Condensation 


of a talk by R F Brower, system engineer of the company, 
October 17, before the steam power division of the ASME 


sure installations Sherman Creek has 
one topping unit supplied by one boiler 
with another topping unit and boiler 
under construction. Ultimately this sta- 
tion is expected to contain four topping 
units supplied by four high-pressure 
boilers, raising total station capacity to 
400,000 kw. 

Hell Gate, with one topping installa- 
tion now under construction, is ex- 
pected ultimately to contain two and 
have a total final capacity of 675,000 
kw. Low-pressure installation will then 
consist of 14 boilers and seven turbines. 

There are no present plans for ex- 
tension of the East River and Hudson- 
Gold stations. The latter was originally 
two plants. Hudson Ave and Gold St. 
Recently all boilers were removed from 
Gold St. and its turbines are now sup- 


plied from Hudson Ave through an over- 
head steam main installed several years 
ago. In the future Gold St may be ex- 
tended with a topping installation. 
Port Morris and Long Island City 
plants are owned by the New York Cen- 
tral and Pennsylvania Railroads respec: 
tively and operated by the Edison Co. 
Capacity installation is partly dic: 
tated by maximum demand increase and 
reserve requirements. Fig. 2 shows the 
growth in peak loads for the 60-cycle. 
25-cycle and combined systems since 
1925 with expected future trends. At 
start of the modernization program tur 
bine-generator capacity including rail 
road plants. which were later operated 
by the Edison Co, totaled 2,535,000 kw 
compared with 1.425,000-kw combined 
Edison system and railroad peak load. 
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When the first Hell Gate topping unit is 
completed turbine-generator capacity 
will total 2,704,000 kw compared with 
an expected net peak load in 1945 
slightly above 2,000.000 kw. Of the ca- 
pacity increase in this period 60,000 
kw was obtained by rebuilding some of 
the 25-cycle turbine-generators for 60- 
cycle operation. 

Capacity increase has been effected 
by installing topping units rather than 
by condensing units. This course was 
taken because of (1) limitations of 
available new sites (2) favorable loca- 
tion of present stations (3) minimum 
changes in transmission and distribu- 
tion facilities (4) improvement in exist- 
ing station performance by replacing 
old boilers with high-efficiency high- 
pressure boilers and (5) avoidance of 
some new investment by continuing in 


service existing low-pressure turbine- 
generators and condensers. Studies have 
shown superior economy for the topping 
program compared to new plants. 

Ability of existing boilers to carry 
high sustained loads for eight or nine 
hours has become an important prob- 
lem. Fuel firing for the system is pre- 
dominantly by stokers. These were in- 
stalled prior to 1935 when the system 
load curve on the peak day was charac- 
terized by a maximum demand of rela- 
tively high value and short duration. 
Boilers and stokers with high short- time 
ratings were well suited to such loads. 
However by 1944 the peak-day load 
curve had flattened out considerably as 
shown in Fig. 4, placing a heavy contin- 
uous demand on equipment not designed 
for such purpose. 

The 1935 load factor for the system 


of 42.5% had increased to 53.2% in 
1944 indicating a rise in average load 
level compared to the maximum de- 
mand. This has been somewhat more 
marked by the operating load factor, de- 
fined as the ratio of average load for a 
period to the average of the daily peak 
loads for the same period. Operating 
load factor has increased from 61.5% in 
1935 to 73.2% in 1944. 

Sustained load on the maximum-load 
day is the average of the hourly loads 
from 9 am to 12 noon and from 1 pm 
to 6 pm. In 1935 sustained load was 
78% of the maximum demand; in 1944 
it was 92.5% of maximum; and in 1945 
it is expected to drop to 91% because of 
return to standard time. This increase 
in sustained load requires operation of 
boiler capacity, relatively inefficient. 
which was normally held in reserve. 
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Fig. 1—Territory served by Consolidated Edison system 
and location of central generating stations. 
Cate one-hour station capability with allowance for normal 
xpected boiler outage at time of the system annual peak 
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Fig. 2 (above)—Trend of Consolidated Edison system an- 
nual maximum demands since 1925 with expected growths. 
(below)—Comparison of generating-station sus- 
tained-load capability and actual sustained loads since 1936 
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Short-time capacity rating of boilers 
and stations was thus an inadequate 
measure of load-carrying ability. Capac- 
ity to carry sustained loads, which was 
termed the sustained-load capability, 
became the controlling factor. Fig. 3 
compares the sustained loads for peak- 
load days and the total station sus- 
tained-load capability from 1935 to date. 
The sustained-load capability also takes 
into account the unavailability of equip- 
ment most likely to occur from normal 
maintenance procedures. 

Small margin between sustained loads 
and station capability is in marked con- 
trast to wide margin between installed 
turbine-generator capacity and maxi- 
mum demand, mentioned earlier, for the 
year 1945. While maximum capacity is 
of prime importance in equipment selec- 
tion, its sustained-load capability is 
equally significant for present system 
conditions. 

The development program had to in- 
clude means of increasing boiler plant 
continuous steam output at least cost 
and optimum over-all economy. Because 
superposed high-pressure turbines nec- 
essarily required new high-pressure 
boilers they afforded a ready means of 
solution. Besides improving on the capa- 
bility of the replaced low-pressure boil- 
ers the new high-pressure boilers pro- 
duced a much greater amount of steam 
for the same cubic plant volume occu- 
pied. For instance in Hell Gate, the six 
low-pressure boilers that were removed 
generated a maximum steam output of 
800,000 lb per hr; the two new high- 
pressure boilers occupying the same 
space will produce 1,950,000 lb per hr. 


Heat Rate Improvement 


Station performance improvement by 
application of high-pressure superposed 
turbines and boilers above existing low- 
pressure turbine units is partly pro- 
duced by the greater number of kwhr 
that a given amount of steam can gener- 
ate by expanding through a larger pres- 
sure range. However, an appreciable 
part of the improvement comes from 
the much better efficiency of the new 
boilers compared to those displaced. 
Most of the old low-pressure boilers had 
efficiencies well below 80% compared to 
slightly less than 90°, for the new boil- 
ers. Before modernization, Sherman 
Creek operated at a heat rate of 22,500 
Btu per kwhr; after installation of a 
1600-psig 950-F turbine exhausting into 
the existing 200-psig steam header, the 
high-pressure unit with its proportion 
of low-pressure turbines now operates 
at less than 12,500 Btu per kw-hr. 

Of interest is the history of the Hell 
Gate installation. It originally consisted 
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Fig. 4—Comparison of hourly load va- 
riation on maximum load days of 1929, 
1939 and 1944 in terms of percent of 
day’s peak load during heavy load pe- 
riod covering hours from 8 am to 9 pm 


of nine turbine-generators totaling 605.- 
000-kw capacity. With all boilers in 
service and in good condition the plant 
could just produce full rated output for 
a sharp. instantaneous peak. With nor- 
mal maintenance outages the plant was 
underboilered. Being designed for a 
short-time peak rating the sustained- 
load capability was considerably less, 
about 400.000 kw. This condition had 
heen aggravated by the added boiler 
outages necessary for maintenance after 


running at high average ratings day 
after day. 

In 1941 plans were made to proceed 
with plant modernization and to increa-e 
its sustained-load capability. One 40.- 
000-kw turbine-generator was removed 
and sold as well as six low-pressure 
boilers in making room for a 65.000-kw 
superposed unit. The new turbine wil] 
have throttle steam conditions at (0 
psig and 950 F. with exhaust at 265 
psig and about 700 F. Relatively joy 
throttle pressure of the superposed tur- 
bine is dictated by the high exhaust 
temperature desired and the uy per limit 
on throttle temperature that may be 
tolerated with present metals. Studies 
showed a lower throttle pressure to be 
more economical than a higher pressire 
with reheat of the exhaust before dis- 
charging to the existing steam main at 
265 psig. 

War delayed the installation of the 
high-pressure equipment until 1943. 
Construction has progressed steadily 
since then and the plant is expected to 
be ready in the spring of 1946. The 
installation will add 125,000 kw to the 
present one-hour capability and 200.000 
kw to the sustained-load capability. 


Montaup Electric Co Forced-Circulation Boiler 


Aluminum model of 650,000-Ib-per-hr, 1800-psig, C-E controlled forced-circult 
tion steam-generating unit installed at Somerset Station of the Montaup Elec 
tric Co, Somerset, Mass. Model occupies space of 3'/2x2!/2x3'2 ft, contains over 
one mile of tubing compared to 22 miles in original. Made by E C Keithley of 
Combustion Engineering Co: recuired 99CO man-hours to complete construction 
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Meters Chart the Way to Efficient 


J A Coulden, 


waterworks engineering staff, 


Operation of Waterworks Pumps 


Hamilton, 


Ontario, describes the equipment in his plant, then tells how 


meter records are used to solve operating problems quickly, 


how scheduled maintenance keeps his stations at top efficiency 


> Hamitron, Ontario, the city 
water-pumping plant has a history dat- 
ing back nearly 90 years. Today, hav- 
ing been modernized several times to 
incorporate the latest improvements, it 
represents best pumping-station prac- 
tice. During the years of 1931 to 1933 
a new filtration plant was designed and 
constructed under the direction of W L 
McFaul. waterworks manager and city 
engineer. Extensive use of meters and 
instruments provides information neces- 
sary for top-eficiency performance, also 
for quick detection of abnormal operat- 
ing conditions so that they may be cor- 
rected immediately. 

The original pumping units, two com- 
pound walking-beam steam pumps, were 
put in operation in 1859. They were 
oficially started by King Edward VII 
of Great Britain, then Prince of Wales. 
Two cross-compound __riding-cutoff 
pumping engines were installed in 1887 


vapacity in four units rated 7, 14, 27.5 
and 41.5 mgd at 24.5 ft head. The high- 
lift plant has 61-mgd total capacity in 
five units rated 10, 10, 12, 12, and 17 
mgd (U. S. gallons) operating against 


and two electrically driven pumps in ji 


1912. Since then, except a 900-hp steam- 
turbine-driven pump, all units installed 
have been electric motor driven. 

These pumps are in two stations. A 
low-lift one pumps water from Lake 
Ontario to the flocculator basins, from 


which it flows by gravity through the | 


purification plant. From this plant water 
flows to the suction wells of the high- 
lift pumping plant, which discharges it 
to the city’s distribution system. The 
low-lift station has 90-mgd total installed 
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a total dynamic head of 180 to 230 ft. 

Full-voltage-start induction motors, 
with remote magnetic control and oil- 
immersed contactors, drive the low- 
lift pumps. All high-lift pumps are 
driven by synchronous motors with di- 
rect-connected exciters. Two are rated 
500 kva, two 600 kva, and one 725 
kva. All motors have indicating kilo- 
watt meters and the synchronous units 
have also power-factor and field-current 
meters. Feeder ammeters, an indicating 
voltmeter, a kilowatt-hour meter and a 
graphic kilowatt meter are mounted on 


Fig. 1—Two of five 2200-v synchronous-motor pumps with 61-mgd total capacity 
at 180 to 230 ft head in high-lift plant discharging direct into city mains 
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the switchboards of both plants. Suit- 
able over-current and under-voltage re- 
lays provide motor protection. 

Two incoming circuits supply power 
at 13,200 v, which is stepped down 
to 2200 v through an outdoor metal- 
clad substation, electrically operated 
from the pumping station. All pumps 
are equipped with pressure and vac- 
uum gages. Venturi meters supply 
accurate records of water quantity 
pumped. A recording pressure gage 
connects to the discharge mains. 


Plant Records 


From meter and gage readings we 
keep comprehensive records of plant 
performance, which is an important 
factor in its successful operation. 
These records are compiled in ledgers 
from a summarization of the daily 
log sheet, Fig. 3. This log covers 
hourly readings of all meters, instru- 
ments and gages. Running time of 
each pump, air and water tempera- 
tures, weather conditions and other 
pertinent facts are also recorded. From 
these readings a daily summary is 
compiled for the manager’s informa- 
tion. Records are also made for ac- 
counting purposes. 

A basic requirement in the pump- 
ing plant’s operation is that daily 
pumpage shall follow consumption. 
While reservoir capacity permits some 
deviation—over a few days’ period at 
the most—total consumption and total 
pumpage must be the same. Inas- 
much as power charges favor night 
operation, it is desirable to pump as 
much water as possible during this 
period, but this stipulation is limited 
by the need to maintain a certain 
minimum water pressure at all times. 
Seasonal variation in water require- 
ments is another important considera- 
tion. These factors, together with a 
monthly power bill based on 10-min 
maximum demand, require that the 
pumping units and their operating 
hours be preselected to keep power 
costs low. Operating records are help- 
ful in this scheduling; in fact, it 
would be difficult without them. 


Operating Problems 


Our records have often led to a 
quick solution of some serious operat- 
ing difficulty. One day the log ‘indi- 
cated that a pump delivered only 93% 
of its normal quantity. Motor input 
was normal and, as the venturi instru- 
ment had been checked recently, the 
pump appeared to be at fault. But 
the filtration-plant log showed more 
water supplied to the pump than its 
meter integrated, so the pump must 
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Fig. 2—The low-lift plant has four 2200-v squirrel-cage induction-motor-driven 
centrifugal pumps that have 90-mgd total capacity against a 24.5 ft head 


have been discharging its normal 
quantity. 

These facts pointed to the venturi 
tube, or its piping to the instrument, 
as the source of trouble. Clearing 
the piping of obstructions did not 
solve the problem. We then entered 
the venturi tube and found that a flap 
from a check valve had broken loose 
and lodged in the tube’s throat caus- 
ing faulty registration of the instru- 
ment. Here the records saved dis- 
mantling the pump and returned the 
unit to service much sooner than if 
we had not had complete information. 

The high-head pumps, being syn- 
chronous-motor driven, start with 
closed discharge valves, which have 
non-rising stems and are motor oper- 
ated. One pump failed to deliver 
water although the valve indicator 
showed the gate half way open. The 
pump was stopped and primed again 
with the same result but it was noticed 
that the pump pressure gage showed 
shutoff pressure. The answer was now 
simple: The valve spindle was broken 
or,the threads were worn off the 


spindle or in the lifting nut. Opening 
the valve showed that threads were 
worn off the spindle, permitting it to 
revolve and the position indicator to 
move even though the gate remained 
closed. A new spindle was quickly 
installed. The pressure gage and flow 
indicator gave the answer to this dif: 
ficulty immediately and saved time in 
getting the pump in service again. 
Somewhat similar trouble occurred 
with one of the low-head pumps. 
which are induction-motor driven and 
start with their discharge valves open. 
A tilting-disk check valve, equipped 
with a dashpot to prevent slamming. 
opens when pump pressure builds up. 
The dashpot has a steel body lined 
with a bronze sleeve. When the pump 
started it delivered about 80% of nor 
mal capacity, with discharge pres 
sure slightly above normal and moto! 
input slightly below. Only one com 
clusion could be drawn: The check 
valve was not opening completely. _ 
About the only thing that could 
cause this difficulty was the dashpo 
mechanism. which is easily remove? 
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without disturbing the check-valve 
body. On removal the cause was evi- 
dent: The sleeve had moved out and 
was jamming the mechanism in such a 
way as to prevent the valve opening 
properly. Again the fault was lo- 
cated quickly because the meters did 
everything but write the cause of the 
trouble in the log. 

When the ammeters on two parallel 
cables showed that one cable was tak- 
ing more than its share of the load 
and that one phase on the other cable 
was carrying considerably less than 
the other two phases, a checkup was 
made. A loose connection at a discon- 
nect switch caused sufficient local heat- 
ing to run the solder out of one of the 
cable lugs. This was repaired and 
the cable was back in service in time 
for the peak-load period—another 
case where proper use of instruments 
quickly located the trouble. 

Where feasible, maintenance of the 
plant and equipment is carried out on 
a regular schedule. This cuts down 
major breakdowns but does not en- 


tirely eliminate minor failures that oc- 
cur from day to day. All repair jobs 
of any consequence are recorded in 
the log book. Reference to this rec- 
ord shows whether repair methods in 
any particular case are effective. 
Daily inspections of all mechanical 
and electrical equipment make it pos- 
sible to take out of service any faulty 
apparatus for immediate repair. 


Maintenance Schedules 


Portable ac and dc instruments are 
available for the electrical mainte- 
nance man. A well-equipped machine 
shop and a _ good complement of 
portable tools are on hand for the 
mechanical maintenance crew. 

The electrical maintenance schedule 
provides for the following jobs at 
stated intervals: Motors are cleaned 
once a week and a thorough inspec- 
tion of windings and _bracings, 
brushes and rings is made. 
starters are cleaned and adjusted once 
a month. Oil-immersed switches and 
contactors are overhauled twice a year. 


Magnetic. 


Meters and relays are calibrated twice 
yearly. Megger readings are made 
every six months. Transformer oil is 
tested once a year. 

In the mechanical section we put 
the following work on a yearly sched- 
ule: (1) Check pressure gages by dead- 
weight tester. (2) Dismantle, then 
clean and calibrate venturi instruments. 
(3) Clean, flush and repack ball bear- 
ings. (4) Remove all babbitt bearings, 
clean housings and supply fresh oil. 
(5) Repack pumps. (6) Put in good 
condition boiler settings, piping, valves 
and accessories. (7) Repair, or if 
necessary replace, steam traps and 
valves on the heating system. 

Last but not least in the maintenance 
program is the periodic cleaning and 
painting of the plant and equipment. 
This is not only good practice from the 
viewpoint of preventing corrosion and 
increasing the life of the equipment but 
it leads to pride in the plant, which 
means that all concerned do their part 
to keep it in a high state of repair and 
running at maximum efficiency. 
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Fig. 3—From meter and gage readings an hourly record 
of plant performance is kept that has an important place 


in successful operation. 
a ledger from a summation of data on the daily log sheet 


These records are compiled in 
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PRACTICAL AIDS OPERATION 


Plant-Tested Methods and Ideas for Power Men 


THESE JACKS LIFT HEAVY CABLE SPOOLS 


Or WORKMAN handles heavily loaded 
wire or cable reels easily with a pair of 
jacks like those in the photo. They are 
relatively easy to make from channel 
and plate steel. Two pieces of channel 
irons C. of suitable length, are welded 
to a baseplate and given lateral stiffness 
by plate angles welded to the channels 
and baseplate. 

The channels are placed far enouga 
apartto permit free movement of lifting 
pipe P between them. This pipe passes 
through ring R welded to threaded 


stem S on which handwheel W is used 
to do the lifting. 

A short section of channel iron 
welded to the two vertical channels 
form a base for the handwheel. The 
base has a clearance hole for the lifting 
screw and a ring welded around this 
hole lifts the handwheel clear of the 
channel-iron support. The jacks de- 
vised at General Electric’s Pittsfield 
Works facilitate handling of heavy 
spools and eliminate the hazard of 
manual lifting. 


Tool for Cutting 
Holes in Glass 


My metnop of cutting holes in glass 
may prove helpful to others. For the 
tool select a piece of steel pipe about 
the size of the holes to be bored, put it 
in a lathe and turn one end down to 
slightly smaller than the holes in which 
it is to be used. This end is turned 
square and the inside trued to reduce 
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the pipe thickness to about Ys in. Lo- 
cation of the holes to be bored is laid 
off on a sheet of paper the size of the 
glass, and the glass laid over the paper. 

A piece of board about 1 in. thick 
with a hole in it slightly larger than the 
tool is used for a guide. Place the hole 
in the wood directly over where you are 
to bore the hole in the glass. A mix- 
ture of carborundum powder and a 
little turpentine is poured on the glass 


through the hole in the wood. With 
the tool in a hand drill rotate it in the 
hole on the glass, using light pressure. 
Lift the tool frequently to let the cut- 
ting compound run in under the tool. 
After the hole is about 2 in. deep the 
wood block may be removed. 

To get a clean-cut hole on both sides 
of the glass, bore half way through 
from one direction and complete the 
job from the other side. The tool may 
be turned by a small drill press at a 
speed of not more than 60 rpm. A job 
of this kind requires time and patience, 
but with a little practice even a novice 
can do it successfully. If the end of 
the tool wears round square it up ina 
lathe. 

Chicago, Ill. 


J B Miter 


2-in. pipe 


Drain Helps Keep 
Boiler Room Clean 


Back OF EACH of our three boilers i 
a drain system to carry away wale! 
during cleaning. This device is so su 
cessful in saving labor and helping " 
keep the plant clean that I wish to cl 
it to the attention of Power readers 
As shown in the diagram, it consists 0! 
metal extension or pan built on ti 
boiler’s rear, into which the cleanitt 
water flows with mud and scale. 

The pan connects by a 2-in. pipe t0! 
trench, in the boiler-room floor, th 
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leads to the sump from where drainage 
js pumped to the sewer. Low baffles 
across the pan’s bottom catch most of 
the scale and keep it out of the sump. 
Seale caught in the pan is easily re- 
moved and carried away. The drain 
piping is made up so that it is easily 
installed before a cleaning job and 
afterward removed until needed again. 
Martin N GozpENOVICH 
Fairview, N. J. 


Vacuum Cleaner Primes 
Circulating-Water Pumps 


SoME YEARS AGO during a test. we tried 
out a condenser circulating-water pump 
when steam was not available for the 
priming jets. We found that our motor- 
driven vacuum-cleaner system. which 
develops 9 in. of vacuum. would prime 
the pump nicely, A valve and fitting 


In OUR PLANT, which generates dc power 
in four steam-engine-driven units, vol- 
tage regulation is quite a problem, be- 
cause of heavy load swings. Electric 
passenger and freight elevators form a 
large part of the load. Starters on the 
main floor dispatch the cars so that not 
more than one starts at a time. Up 
in the hoistways, however, there is no 
means of controlling car starting. and 
several may start together to cause 
heavy load swings and voltage dips. 

Because of these conditions we watch 
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were installed so that the cleaner hose 
could be connected easily and quickly, 
as in the diagram. This added valve and 
its fitting paid good dividends a short 
time ago when one of the priming jets 


KEEPS CLOSE TABS ON VOLTAGE REGULATION 


the voltage quite closely and the factors 
that cause it to fluctuate. We have a 
portable recording voltmeter. This we 
installed at a convenient location in the 
engine room, Fig. 1, where its record 
is available as a guide to the watch 
engineer. From this record he can see 
the trend of the voltage over a given 
period and make corrections if neces- 
sary. This record is also available to 
the chief engineer. particularly if there 
is a complaint of poor voltage regula- 
tion from any part of the building. 


failed to operate. It enabled us to start 
the pumps and unit in time to pick up 
the morning peak-load without waiting 
to repair the steam jets. 

Duluth, Minn. Grorce I Smitu 


Along with several other meters, the 
chief engineer has installed in his office 
an indicating voltmeter with an illum- 
inated dial, Fig. 2. This meter has a 
dummy pointer on it that is set to the 
correct reading. Any deviation of the 
voltage from this value is readily de- 
tected. If for any reason the voltage 
goes away from normal and is not 
noticed by the watch engineer it prob- 
ably will be by the chief, who can start 
doing something about it. 

Governor response is a big factor jin 
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good voltage regulation. If we find 
the voltage has a tendency to vary 
more than normal or a generator does 
not take its share of the load we start 
checking the governor and valve link- 
ages for lost motion and sluggish 
action. 

When there is a load change, engine 
speed must also change before the 
governor can act to increase or de- 
crease steam flow to the engine and 
bring the speed under control. If the 
governor is sluggish or there is lost 
motion in governor and valve linkages 
it cannot respond as quickly as when 
these conditions do not exist. For these 
reasons we closely watch governor ac- 
tion and make a checkup at the first 
indication of improper performance. 

Ramsey, N. J. R W Ruiorpan 


Pressure Switch Insures 
Cooling-Water Flow 


One morNiNG I found one of the air 
compressors overheating. The watch 
engineer had started the compressor 
but failed to open the cooling-water 
valve. To eliminate the human element 
as far as possible in starting the com- 
pressors I arrange their controls so that 
they cannot be started unless the cool- 
ing-water valve is first opened by the 
operator. 

The compressors were originally 
equipped with an air-pressure actuated 
switch, A in photo, that stopped and 
started them automatically to maintain 
air pressure. This switch was in series 
with their starting-relay coil and closed 
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THIS CANVAS ROLL CLEANS COMMUTATORS 


It IS GENERAL PRACTICE to wipe commu- 
tators and slip rings of motors and gen- 
erators to free them of carbon dust and 
other deposits. Doing this with a loose 
cloth may be quite dangerous so our 
practice is to roll a 7-in. wide canvas 
strip into a roll about 1.5 to 2 in. in 
diameter and tightly bind the roll’s cen- 
ter 5-in. with friction tape, Fig. 1. 


This roll can be held, end on, on a 
commutator or slip ring while running 
to clean its surface, as in Fig. 2. The 
roll eliminates the danger of loose ends 
of a cloth or string getting under the 
brushes. The roll is firm enough to per- 
mit the operator to press it securely on 
the commutator or slip ring. 

Flushing, N. Y. S M Etonxa 


at 5 psi below and opened at 5 psi above 
normal pressure. 

To prevent starting the compressor 
until the cooling water was turned on I 
installed pressure switch P, in photo, in 
the water line ahead of the shut-off 
valve. Contacts on this switch are ar- 
ranged to close by water pressure and 
open when the water-line valve is closed. 
This switch I connected in series with 


To air Ta cooling- 
pressure woter line 


the air-pressure control switch as in 
the diagram. It remains closed when 
the water valve is open. Therefore the 
air-pressure control performs the same 
as before the water-line switch was 
installed. 

During normal operation, an auto 
matic valve shuts off the cooling water 
when a compressor stops, and opens 
when it starts. This valve is controlled 
by a port in the air-pressure switch 
that admits air pressure to close the 
valve when the switch opens and re- 
leases the pressure to open the cooling: 
water valve when the pressure switch 
closes to start the compressor. 

We had trouble with the water-pres 
sure switch after it was installed, from 
pressure surges in the line. The recip- 
rocating service-water pump produced 
pressure pulsations that caused this 
switch to open and close. To correct 
the trouble we installed a snubber, §, 
in photo, in the water connection te 
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the switch. Operation of the compres- 
sor is now about as safe and proof 
against mistakes as it is possible to 
make it. 


Englewood, N.J. R Boettincer 


Compound Packing 
Ring Seals Piston 


SomE YEARS AGO we had trouble where 
| worked with blowby when new metal- 
lic packing was installed on a steam 
engine’s piston rod. To overcome this 
difficulty the maintenance man made a 
compound packing ring, as sketched. 
It consists of a brass ring having the 
same outside diameter at the stuffing 
box and an inside diameter slightly 
larger than the piston rod. 

The ring, grooved inside for one ring 
of soft packing, is made in two halves, 
held together by a garter spring in a 
groove cut in its outer periphery. The 
ting had a width of two standard rings 
of metallic packing. This ring placed 
in the stuffing box next to the gland 
eflectively sealed the piston rod until. 


the new metal packing wore to good fit. 

The compound ring was then re- 
moved and two rings of new metallic 
packing installed. Later when we 
checked the engine we found that its 


PUT THE LOCKNUT WHERE IT WILL HOLD 


LoCKNUTS ARE FREQUENTLY but erron- 
eously placed above the long nut, as 
shown on the right-hand side of Fig. 2. 
An exaggerated view of what happens 
when both nuts are drawn tightly to- 
gether is shown in Fig. 3. The lock- 
nut’s thread engages the load-bearing 
flanks of the stud’s thread, while the 
long nut’s thread forces up against the 
no-load side of the stud’s thread. Black 
space exaggerates clearance between 
thread flanks of stud and nuts after 
the top nut has been drawn tight. 
With this setup the locknut takes the 
service load and that resulting from 
locking the nuts together, while the long 
tut may take very little or no load. 


Putting the two loads on the thin lock- 
nut causes it to loosen easily under 
stress, or it may strip its threads. 

For a locknut to hold, place it below 
the long nut as on the left, Fig. 2. In 
this position the locknut serves its 
purpose correctly. With its threads en- 
gaging the no-load flanks of the stud’s 
thread, as in Fig. 1, the locknut takes 
only load caused by locking both nuts 
together. In the long nut its threads en- 
gage the load-bearing flanks of the 
stud’s threads. This permits this nut 
taking the stud and locknut loads, thus 
increasing the holding power of the 
connection and preventing loosening. 

Philadelphia, Pa. Emi. WittMan 
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cylinder was oui of alignment. but we 
did not know this when making the 
compound ring. 


Marissa, Ill. Greorce HoLMAN 


Anchors Portable 
Pipe Vise on the Job 


MOUNTING A PIPE VISE when out on a 
job may be quite a chore. We solved 
this problem by permanently mounting 
the vise on a portable bench, as in the 
photo. A simple jack anchors the bench 
where the vise is to be used. Photo 
shows clearly general details of the 


bench. It is substantially built of 2- 
and 3-in. plank and joist. 

One of the most important details is 
the device for holding the bench in 
position. This consists of a 34-in. bolt 
B threaded for its full length with a nut 


and washer on it. When we want to 
anchor. the bench we cut a piece of 
34-in. pipe about 3-in. short of the 
distance from the bench to the ceiling. 
We place one end of this pipe against 
the ceiling and put the bolt in the 
other end, placing the bolt head on 
the bench, as in the photo. Turning 
nut N to tighten the washer against 
the pipe causes the bolt to act as a 
jack to force the bench down on the 
floor and hold it there firmly. Normally 
we cut and thread the smaller sizes of 
pipe in this vise; the larger ones are 
cut and threaded in a machine. 
Philadelphia, Pa. R O Spencer 
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1—How Can This Oil 
Heater Be Corrected? 


IN OUR OIL-PURIFICATION SYSTEM the oil 
is preheated with an electrical heater 
before it enters the centrifuge. The 
heater has ample capacity to heat the 
volume of oil to the required tempera- 
ture. We are allowed a 40-F tempera- 
ture variation from 140 to 180 F at the 
centrifuge. Our thermostat can be ad- 
justed to a 20-F minimum variation, and 
we have been operating it at 130 to 
150 F. 

There is a time lag or defect in the 
heating system that sets up a periodic 
flow of hot or cold oil. By observation 
we have noted that the oil temperature 
reaches a maximum of 195 and drops 
to 100 F although the thermostat cuts 
in and out at set temperatures. 

When slugs of cold oil reach the cen- 
trifuge they slow up the process and 
cause the constant flow of oil to spill 
over the intake. We have been advised 
that if minimum oil temperature is not 
maintained dirty oil will carry over into 
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. Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable 
material will be paid for; answers accompanied by sketches or photographs command additional. pay — 


Thermostat 
contro/ switch 


contactor 


Power 


the clean oil and thus contaminate it. 

How can we arrange our heating sys- 
tem, shown in sketch Q-1, to get uni- 
form oil temperature?—-MCC 


2—What Causes This 
Motor to Slow Down? 


A WOUND-ROTOR INDUCTION MOTOR, 75 
hp, 440 v, 3 phase, operates a skip 
hoist, which has just been installed in 
a 500-ft mine shaft. The hoist man is 
an experienced operator who has re- 
cently been transferred to this hoist. 
Shortly after taking his new job the 
operator asked me to repair the con- 
troller. which is a hand-operated drum 
type. His complaint was that sometimes 
when he shifted into the last notch the 
hoist would slow down instead of speed- 


.as,to whether the trouble is in the me 


ing up as it usually did. This last posi- 
tion completely short circuits the rotor 
circuit resistance; therefore I felt sure 
that loose or dirty contacts caused the 
trouble. I cleaned and checked the fin- 
gers and contacts in the controller. This 
cleaning, however, did not correct the 
trouble and since that time I have gone 
over the entire electrical system. 

So far all efforts have failed to find 
the cause of this slowdown in the last 
position. I have noticed, however, that 
when the hoist slows down in the las 
position it speeds up again if the con 
troller is moved back to the next to las! 
position. 

Can Power readers give me some clit 


tor or caused by some defect other tha 
wiring?—TSD 


Will Evaporator That 
Is Larger Do the Job? 


( This is Question 1 from the October 
issue, with best answers from readers.) 


We use a flooded evaporator, complete 
with accumulator, to refrigerate our 
storeroom. As originally installed it was 
comparatively simple to maintain a room 


temperature of 15 F with 20-psig su 
tion pressure (ammonia is the refrigt 
ant). 

Recently we have begun storing m0 
produce but find that we cannot hand! 
much increased volume. Instead of 0m 
I operate both the main and stand) 
compressors on the evaporator, pullin 
the suction pressure down to 10 pst 
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which just maintains 15 F in the room 
and permits a slight increase in storage 
capacity. Normally one compressor op- 
erates intermittently. 

Operating this way is asking for 
trouble because if one compressor fails a 
considerable quantity of produce may 
spoil. Also, the low suction pressure is 
increasing the cost per ton of refriger- 
ation. What benefits, if any, would come 
jrom installing (1) a liquid-gas heat ex- 
changer to sub-cool the refrigerant and 
(2) additional heat-transfer surface in 
the present evaporator (pipes now ar- 
ranged along one wall)? How should 
this extra piping be connected into the 
present system? 

Since one compressor running half 
the time carried the load of one evapo- 
rator, will it take care of an additional 
evaporator if both absorb enough heat 
to give a suction pressure of 20 psig? 
Vill it be necessary to increase the com- 
pressor speed, or must both units oper- 
ate? How should the liquid-gas heat ex- 
changer be connected?—GAR 


May Have to Operate 
Ata Higher Speed 


INSTALLING ANOTHER EVAPORATOR 
should be the most effective solution to 
CAR’s problem. Additional heat-trans- 
fer surface would give greater cooling 
at the same suction pressure because 
the evaporator would not have to be so 
cold to absorb the heat. A liquid-gas 
heat exchanger would be effective in 
absorbing some of the sensible heat of 
the refrigerant. Installation of such a 
heat exchanger could be economically 
justified if the plant were operated near 
capacity. Sketch 1-A shows a suggested 
piping arrangement for the installation 
described above. 

One unit should carry the increased 
load after the additional evaporator and 
heat exchanger are installed. It may 
be necessary to run one compressor at 
‘lightly higher speed. 
New York, N.Y. 


Jack Morris 


Here Are Seven 
Practical Solutions 


IN THE USUAL DIRECT-EXPANSION refrig- 
eration system there are seven methods 
of increasing the quantity of heat re- 
moved from the cold space: 


1. Increasing the compressor speed. 
2. Adding one or more compressors 
to the evaporating system. 

3. Installing a pump for forced-am- 
monia circulation. 

4. Installing fans for forced-air circu- 
ton. 


». Increasing the speed of fans al- 
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ready installed in the storage room. 

6. Installing additional evaporating 
surface. 

7. Arranging storage load to permit 
better air circulation. 

In the first two methods the refrig- 
erant is evaporated faster by increasing 
the temperature differential between the 
boiling refrigerant and the air outside 
the evaporator. These two methods re- 
quire a reduction in suction pressure. 
with lower quantity of vapor pumped 
per cu ft of compressor displacement. 
with lower efficiency and with higher 
power costs. The third method may be 
dismissed because it requires a major 
change in the system. The other four 


methods are very practicable solutions. 

As shown in sketch 1-B, one of the 
simplest ways to increase the rate of 
evaporation in a_ natural-circulation 
evaporator is by applying forced-air cir- 
culation with an ordinary desk fan. 
which may be set on a wall shelf, goods 
rack or shelf clamped to the evaporator. 
The air current should be directed down- 
ward, and as nearly at right angles 
to the pipes as possible. Placing stor- 
age goods on floor boards, to permit 
cold air from the evaporator to flow un- 
der them, materially assists circulation 
and helps keep the suction pressure 
higher. 

In a flooded system fed by a high-pre-- 
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sure-float regulator, additional evapora- 
tor surface may be installed without 
appreciable increase in the pressure 
drop. Liquid inlet to such auxiliary 
surface (dotted line) should be by 
gravity flow, while the vapor outlet 
should gooseneck in. Most high-pres- 
sure float regulators can handle 50% 
more refrigerant than the tonnage for 
which they are installed. 
Marissa, Ill. Georce HoL_MAN 


Run Unit Continuously 
With Another Evaporator 


GAR Is EVIDENTLY overloading part of 
his equipment. This automatically elim- 
inates the use of a liquid-gas heat ex- 
changer. If, under normal operating 
conditions, one compressor carried the 
load yet ran only half the time he 
might be able to add another evapora- 
tor. The size of this new unit would de- 
pend on the additional cooling capacity 
needed. Before making any plans, how- 
ever, I suggest GAR write to the manu- 
facturer and find out whether the com- 
pressor is capable of continuous duty. 
If so, he can go ahead and _ install 
another evaporator. 


Brooklyn, N. Y. A J Wenic 


Needs Additional 
Evaporating Surface 


OPERATING AT extremely low-suction 
pressure to produce refrigeration nor- 
mally obtained at higher pressure is 
costly and inefficient. For instance the 
vapor from one pound of ammonia at 
20 psig has a volume of about 13,807 
cu in., and at 10 psig 18,939 cu in. 

To produce the same amount of re- 
frigeration at the two operating pres- 
sures requires evaporating about the 
same weight of ammonia per ton. But 
GAR is attempting to refrigerate addi- 
tional produce, which means that he 
must evaporate more ammonia. Lower- 
ing the suction pressure, and conse- 
quently the evaporating temperature. 
gives a greater temperature differential 
and faster heat transfer. 

Consider the gas volumes at the two 
pressures. A compressor having a given 
capacity in tons (head pressure remain- 
ing the same) for 20 psig is 30% too 
small to operate the evaporator at 10 
psig. Operating the second unit accom- 
plishes this but at considerable extra 
power cost because a machine that pro- 
duces 55 tons of refrigeration with 20- 
psig suction pressure produces only 
about 38 tons at the lower pressure. a 
reduction of 31%. Here the two com- 
pressors could handle 76 tons of refrig- 
eration, a gain of 30% over that ob- 
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tained with one unit operating at normal 
capacity with 20-psig suction pressure. 

Operating at the lower suction pres- 
sure means a lower volumetric efficiency 
(5 to 7% less) at a time when the com- 
pressors must handle a greater volume 
of gas. Other losses occur from the 
additional power consumed in _ the 
higher ratio of compression and higher 
temperature of the compressed gas. 
Thus more water must be used for con- 
densing purposes, a considerable item 
when water costs are high because gas 
temperature may be 25 to 30 F higher. 

A liquid-gas heat exchanger, sketch 
1-C, is an advantage with some refrig- 
erants but the solution to GAR’s prob- 
lem is faster air circulation around the 


present evaporator or additional banks 
of coils. If another set of coils is in- 
stalled they should be connected to the 
present suction and liquid lines so that 
the complete evaporating unit can be 
operated with the two compressors in 
parallel. The additional evaporating 
surface will raise the suction pressure 
and both compressors can operate at 
full capacity. The new combination may 
permit intermittent operation or shut- 
ting the machines down several hours 
each day. 

Only objection to this arrangement is 
that trouble in a compressor cripples 
a plant until repairs are completed. 
Perhaps a third machine is warranted. 

New York, N.Y. L C RINEHART 


Can Breeching Serve 
As Air Preheater? 


( This is Question 2 from the October 
iseue, with best answers from readers.) 


Uptake breeching from the boilers in 
my plant has an unobstructed run before 
it enters the stack, and space is avail- 
able to install an additional duct. I 
want to know if it is practicable to in- 
stall an air-intake duct around the 
breeching, connecting it to the stoker 
blower inlet so that combustion air will 
be preheated before it enters the fur- 
nace. 

What do Power readers think of this 
idea? How would they design and ar- 
range the intake opening? Will this 


cooling action on the exit gas affect 
natural draft on the furnace?—JAJ 


Preheater Around the 
Breeching Too Inefficient 


A PREHEATING SYSTEM similar to’ that 
proposed by JAJ would be very inefi- 
cient. Breechings are usually operated 
with flue gas traveling at low velocity 
when the boiler is operating at full 
capacity. This results in hot gas rising 
and flowing along the upper part of 
breeching at ratings below capacity. 
Average temperature of the breeching is 
far below average exit-gas temperature 
at the boiler. It would be necessary ' 
install baffles in the breeching to make 
the hot gas contact all outer surfaces. 
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It is difficult to maintain breeching 
cleanliness because the solids settle 
out of the low-velocity flue gas. This 
results in a low rate of heat transfer 
through the breeching wall. 

The heating surface is probably too 
small to give a large increase in tem- 
perature. Data are not given to allow a 
numerical calculation, but from typical 
designs for breeching I estimate the 
highest possible increase in tempera- 
ture of incoming air would be from 20 
to 40 F. This estimate is based on a 
steam rate of 15,000 lb per hr, 600-F 
exit-gas temperature in a breeching 3 ft 
square and exposed section 40 ft long. 
Increased friction loss on the forced- 
draft fan and the effect of hot air on 
soker maintenance should be consid- 
ered before installing the preheater. 
Operating conditions, not stated, will 
determine whether these considerations 
are important. 

Stack draft should not be materially 
aflected by the decrease in gas temper- 
ature since a fall from 600 to 480 F de- 
creases draft only about 13%. 

I suggest that JAJ carefully survey 
plant operating conditions to see 
whether an air heater of conventional 
design is justified. If not, an extension 
om the forced-draft fan inlet to draw air 
from the upper part of the boiler room 
will give a greater increase in tem- 
perature at lower cost than the method 
proposed. 


Saint John, N. B. C G Crark 


Mount Preheater on 
One Side of Breeching 


\DDITIONAL DUCT WORK on the pre- 
heated-air intake line will probably in- 
crease the suction friction loss that the 
dlower must operate against. If this 
loss reduces the amount of air needed 
or efficient operation of the boilers JAJ 
will have to overcome this by increas- 
ing the blower speed or size. 

I suggest the method shown in 
Sketch 2-A for mounting the air-intake 
duct on the breeching and connecting 
itto the blower. Access can be made 
through a suitable door as indicated. 
Protect intake with a screen. 

The first section of duct nearest to 
the blower inlet should be constructed 
‘0 that it can be easily removed. This 
will make inspection and stoker repairs 
easier, 


Brooklyn, N. Y. A J Wenic 


May Lower the 
Exit-Gas Temperature 


JAJ’s PRoposAL to install an 
air preheater around the breeching. as 
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a year-round piece of equipment is im- 
practicable. Bringing cold air in 
through such a heater during cold 
weather would probably lower the exit 
gas to the dewpoint, which would result 
in a very undesirable operating condi- 
tion. This heater arrangement would 
also lower the draft and would not be as 
effective as some other type. I suggest 
a homemade affair using a duct with 
steam coils operating at a low pressure. 
A preheater installed over the boil- 
ers, where there is low clearance and 
high temperature, would be effective and 
at the same time carry away some of the 
heat from the boiler room. 
Philadelphia, Pa. W T Mutien 


. Air Preheater 


Is Not Justified 


IN PRACTICALLY ALL small power plants 
air preheaters are not justified economi- 
cally. I do not believe that using the 
breeching for an air preheater is worth 
while because it does not heat the air 
enough. 

JAJ does not state the size of his 
plant, stack-gas temperature, type of fir- 
ing equipment, or at what capacity his 
plant operates. Heat recovery equip- 
ment generally requires the use of an 
induced-draft fan, because the frictional 
resistance offered by an air preheater is 
usually between 2.5 and 4.0 in. of water. 
Draft depends on the temperature dif- 
ference between the stack gas and the 
outside air, therefore lowering the stack- 
gas temperature will cause a draft loss. 
Exit-gas temperature must be high 
enough to heat the air without its being 
cooled below the dewpoint. 

The temperature to which combus- 
tion air can safely be raised depends on 
the type of firing equipment. Usually 
pulverized-coal] installations use a tem- 
perature of 600 to 650 F. In stoker 
plants, where there is danger of burning 
mechanical parts, an air temperature of 


200 to 450 F is found to be satisfactory. 
If the plant justifies an air preheater 
the cost of a standard installation would 
be more than offset by the increased 
efficiency of the plant. 
South Vineland, N. J. T ve Rosa 


Air Preheater Will 
Interfere With Draft 


I pevieve JAJ’s idea of adding an addi- 
tional duct around the breeching to 
serve as an air preheater will prove im- 
practicable. It will conflict with the de- 
sign of the unit, resulting in a loss of 
both draft and combustion efficiency. 

If the initial absolute temperature 
of the furnace is 2000 + 460 = 2460 
F, and the final temperature is 500 + 
460 = 960 F, the final volume of gas 
will be X 100 = 39% of the orig- 
inal because it has been cooled. 

If air does not leak into the gas after 
it enters the tubes, the total volume en- 
tering the stack will be only 39% of that 
entering the tubes. This difference of 
volume is taken into account in arrang- 
ing the tubes, baffles and breeching of a 
boiler. Therefore if the exit gas pass- 
ing through the breeching is reduced be- 
low that for which it was designed, 
there will be an upset in the entire com- 
bustion cycle. 


Montreal. Que. (ArtTHUR BELTON 


Breeching Corrosion 
Should Be Avoided 


INSTALLING AN ADDITIONAL DUCT, around 
the existing uptake breeching would not 
prove satisfactory as an air preheater. 
The required heat-transfer area could 
not be secured unless the breeching 
were very long. The inclosing duct 
would have to be close to the breeching 
to make the intake air come in contact 
with the hot surface. 


New York, N. Y. Jack Morris 


Duct for preheating air 


Breeching 


‘ 


Insulated door for 


‘ 
“Insulation 
_— access to air duct 


NOTE: Mount door on hinges 
or angle brackets 


@ 


Blower 


section 


W<— Wing nuts 
for removing 


From preheater 
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By 1.4 Karassik and Roy Carter 


10—Pump Characteristic Curves 


Tenth in a monthly series by Igor J 
Karassik and Roy Carter, Worthing- 
ton application engineers. These two 
experts on centrifugal pumps have se- 
lected questions and answers that give 
a broad, practical understanding of the 
pumps, their construction, operation, 
characteristics, troubles and remedies. 


Q 1—What units express centrifugal- 
pump capacity? 

A—Standard unit of capacity varies 
with the field of application as well as 
with the country. For instance, cen- 
trifugal-pump designers work in terms 
of U. S. gallons per minute in the U. 
S., Imperial gallons per minute in 
British territories, and cubic meters per 
hour in countries using the metric sys- 
tem. To indicate variation in different 
fields, the following units of capacity 
are used regularly in the U. S.: million 
gallons .per day, cubic feet per second, 
gallons per minute, barrels per day, 
barrels per hour, pounds per hour, and 
acre-feet per day. 


Q 2—How should the required pump 
capacity be specified? 

A—Pump capacity for an installa- 
tion should be given in gallons per min- 
ute at pumping temperature. State any 
desired or imposed variation in capac- 
ity clearly. Centrifugal pumps do not 
permit as great a capacity range with- 
out affecting efficiency as do recipro- 
cating steam pumps. Furthermore, it is 
generally preferable to have maximum 
efficiency of a pump occur at or near 
normal capacity. 

While any centrifugal pump can run 
occasionally considerably in excess of 
its rated capacity, this may not always 
be practicable or permissible. Some- 
times operation at extremely reduced 
capacities even for very short periods 
presents definite danger and means must 
be provided to avoid this. In other in- 
stances, the only disadvantage from re- 
duced capacity-operation is poor effi- 
ciency. which is avoided by installing 
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Fig. 1—Head-capacity, efficiency and brake-horsepower curves for pump with 
rising characteristic that insures stable operation at any head and capacity. 
For stable operation entire range of curve H-Q should have rising characteristic 
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Fig. 2—Curve A shows a rising head-capacity characteristic; curve B, a drooping 
characteristic; C, a steep characteristic, and D, flat characteristic curvé 


POWER © December 


| 
EIN 
NN 
|_| 
= 
3 10 
| 
capacity 
| 
| 


Broke hor sepower 


> 


drooping 
curve 


ber 


eee by REVERE 


Revere NOW offers rod in a wide variet 
of alloys and the following shapes: round, 
hexagonal, octagonal, square, special. 
The physical characteristics of this rod 
vary with the alloy of which it is made, 
and the nature of our processing of it. 
Thus we can furnish you with rod suitable 
for practically any fabrication process 
and end use. 


We offer Revere rod in the following: 


Copper Manganese Bronze 
Free-Cutting Copper Herculoy 

Free-Cutting Brass (Silicon Bronze) 

Brass (not free-cutting) Aluminum Bronze 
Red-Brass Aluminum-Silicon Bronze 
Naval Brass Nickel Silver 

Muntz Metal Magnesium Alloys 
Commercial Bronze Aluminum Alloys 
Roman Bronze Special Alloys 
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Available in coils or straight lengths, 
depending on size and composition. For 
full details, prices and deliveries, consult 

our Revere Distributor or us. The Revere 

echnical Advisory Service will gladly 
work with you in selecting the ond best 
fitted for your needs. For this assistance, 
which is given without obligation, just 
write the nearest Revere Office. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N.Y. 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.—Sales Offices in 
brincipal cities, Distributors everywhere 


Listen to txploring the Unknown on the Mutual 
Network every Sunday evening, 9 to 9:30 p. m., E.S.T. 
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PU M Pp Q«A Continued 


smaller units to operate during light- 
load periods. 

Q 3—What are centrifugal-pump char- 
acteristics? 


A—Unlike the positive-displacement 
pumps, a centrifugal pump at constant 
speed delivers any capacity from zero 
to a maximum value depending on pump 
size, design and suction conditions. 
Total head developed, power to drive 
the pump and the resulting efficiency 
vary with capacity. Interrelation of ca- 
pacity, head, power and efficiency are 
best shown graphically and these curves 
are called the pump’s characteristic 
curves, Fig. 1. It is usual to plot head, 
power and efficiency against capacity 
at constant speed, as in Fig. 1. It is 
possible, however, in special problems 
to plot any three components against 
the fourth. For variable-speed drives, 
a fifth component, revolutions per min- 


100 


ute, is involved. In design studies many 
other relations are shown on the same 
graph. 

Q 4—What is a head-capacity curve? 


A—tThe curve showing the relation 
between capacity and total head is the 
head-capacity curve, marked H-Q, Fig. 
1. This pump under a 144-ft head has a 
capacity of 1200 gpm, point A on H-Q 
curve, and at 120-ft head, capacity in- 
creases to 1680 gpm, point B on H-Q 
curve. 


Q 5—What is a rising characteristic? 


A—A rising characteristic, or more 
correctly, rising head-capacity charac- 
teristic, is a curve in which the head 
rises continuously as the capacity de- 
creases, as does H-Q curve, Fig. 1, and 
curves A, C and D, Fig. 2. 


Q 6—What is a drooping characteris- 
tic? 

A—lIt is a shortened form for droop- 
ing head-capacity characteristic, cover- 
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Fig. 3—Friction-head curve obtained by plotting calculated friction heads against © 
corresponding flow values. Fig. 4—System-head curves with pump head-capacity 


curve superimposed to get head and capacity at which the pump will operate 
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ing cases in which the head-capacity de- 
veloped at shutoff is less than that de- 
veloped at some other capacities, curve 
B, Fig. 2. It is also known as a loop- 
ing curve. 
Q 7—WV hat is a steep characteristic? 
A—tThis term generally refers to a 
rising head-capacity characteristic in 
which there is a large increase in head 
between that developed at design capac- 
ity and that developed at shutoff, curve 
C, Fig. 2. It is sometimes applied to a 
limited portion of the curve. For exam- 
ple, a pump may be said to have a steep 
characteristic between 100 and 50% of 
design capacity. 
Q 8—W hat is a flat characteristic? 


A—tUnless otherwise qualified, it re- 
fers to the head-capacity characteristic 
where the head varies slightly with ca- 
pacity from shutoff to design capacity, 
curve D, Fig. 2. The characteristic 
might be, in addition. either drooping 
or rising. All drooping curves have a 
portion in which the head developed is 
approximately constant for a range in 
capacity, as between Y and Y, curve B, 
Fig. 2, which is called the flat portion 
of the curve. Flat also at times indicates 
the general shape of other curves either 
for their full range or part of them. 
Q 9—What are stable and unstable 
characteristics? 

A—A pump whose head-capacity 
characteristic is such that only one ca- 
pacity can be obtained with any one 
head has a stable characteristic. Basic- 
ally this has to be a rising characteris- 
tic, as H-Q curve, Fig. 1. With an un- 
stable characteristic the same head is 
developed at two or more capacities, 
as at X and Y, curve B, Fig. 2. 

Q 10—Can pumps with unstable head- 
capacity characteristics be used? 

A—Successful application of any 
pump depends as much on the char- 
acteristic of the system on which it 
operates as on its own head-capacity 
characteristic. Most pumping systems 
permit use of pumps with moderately 
unstable characteristics. 

Q 11—What 


curve? 


is system  friction-head 

A—In pumping problems it is often 
convenient to show graphically the re- 
lation between flow and friction-head in 
the piping system. Such a curve, Fig. 
3, ‘is known as a system friction-head 
curve. It is obtained by plotting the cal- 
culated friction head in the piping. 
valves and fitting of the suction and dis- 
charge lines, against the flow on which 
the calculation was based. In the fig- 
ure. at 200 gpm the friction head is 

(Continued on page 154) 
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Maintenance problems on expansion joints ? Not 
with Yarway GUN-PAKT Joints. 
These are the all-welded, wrought-steel joints 
that can be serviced under full steam pressure. 
yd * No need for costly shutdowns. To add packing, 
a ts re simply insert slug of special Yarway semi-plastic 
ities, - eae ee packing into Gun-Pakt fittings. A twist of a 
TD wrench forces new packing into stuffing box. 
vead- i tl The joint’s tight . . . the job’s done! 
Maintenance material costs are trifling. One large 
utility, using 66 Yarway Gun-Pakt Joints, kept 
sh it a cost record for 14 years. All materials needed 
acity to service these joints averaged only 65 cents 
stems per year per joint! ks 
ately 
Today, more and more utilities, industrial plants, mh 
aod institutions and public works are using Yarway 4 
GUN-PAKT Joints. For full information, write 
often &, for Bulletin EJ-1911. 
ad in YARNALL-WARING COMPANY | 
100 Mermaid Ave. Philadelphia 18, Pa. 
cal- Single-end, welding-type Yarway All- 
iping. Steel Gun-Pakt Joint, with base. 
id dis- 
which 
he fig: 
r 1945 
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P SALT SOLUTIONS OR BRINES are used 
in refrigerating work because they do 
not freeze at 32 F, as dues plain water. 
Common table salt (sodium chloride) 
makes brine having a freezing point as 
low as minus 6 F. Easy to get, it is 
preferred where brine might come in 
contact with foods, as in meat-chill 
rooms cooled by brine spray. 

Another salt (calcium chloride) is 
somewhat less corrosive and _ resists 
freezing at temperatures down to minus 
59.8 F, but is more expensive than com- 
mon salt. It absorbs water so easily 
that it must be shipped in waterproof 
bags or drums. However, calcium 
chloride dissolves quite slowly in water. 
has a bitter taste, and is hard on leather © 
shoes that become soaked with it; yet 
it is not poisonous. 

In mixing brines, it is important to 
put in enough but not too much salt. 
At first thought. you would suppose 
that if 16 lb of sodium salt lowered the 


brine’s freezing point to minus 3 F, 
2 lb more per cu ft would lower it still 
farther. However, as a brine becomes 
concentrated beyond a certain degree, 
its freezing point rises. Chilling a weak 
brine solution below its freezing point 
causes crystals of pure water to freeze 
out first. This has the effect of strength- 
ening the proportion of salt in the re- 
maining mixture, which will finally 
freeze at the eutectic point (—6 F for 
sodium salt and —59.8 F for calcium). 
With too much salt in the solution, 
salt instead of water crystallizes out 
first. It is good practice to keep the 
specific gravity of sodium brine below 
1.17, and calcium brine below 1.29. 

In deciding how much salt to use. 
consider its purity. The weights given 
for pure sodium salt (see table) can 
be used for commercial salt with a 
theoretical error of 1%. Calcium salt 
is likely to have such a high water 
content that allowance must be made 


Refrigerating Brines 
And How to Mix Them 


By TERRY MITCHELL, ME, Frick Company 


for this in calculating the weight of 
commercial salt needed for making 
brine of any given strength. Preferred 
method is to divide the value given in 
the table for pure anhydrous salt by the 
percent purity of the actual salt used. 
A calcium brine freezing at 0 F, re- 
quires 13.9 lb of pure salt per cu ft. 
A commercial product having 27% 
water is known as a 73% salt (27 + 
73 100%). To mix the specified 
brine requires 13.9 — 0.73 = 19 lb 
of commercial salt. Weight of the 
fresh water needed for the mixture is 
found by subtracting weight of the salt, 
as just determined, from total weight 
of the brine: 73.13 — 19 = 54.13 lb of 
water. 
Calcium salt can be bought in either 
solid or granulated form, the latter be- 
ing much easier to work with, as the 
solid must be broken up before it dis- 
solves. Do not repeat the mistake of 
(Continued on page 162) 


PROPERTIES OF BRINES, FROM ASRE TABLES 
Solutions of Chloride of Calcium (CaCl.) Solutions of Chloride of Sodium (NaCl) 
Ammonia Speci- Ammonia Speci- 
gage Speci- fic gage Speci- fic Weight in 
Percent Freez- pressure fic heat Weightinib | Freez- pressure fic Baume’ Salo- heat 1b 
of pure ing lb, at gravity, Baume’ Btu percuft | ing ibat gravity, density meter Btu per cu ftt 
salt by point, freezing 60F density’ per lb — point, freezing 59 F 60 F 59 F per lb ———————- 
weight** deg. F point 39 F' 60F at60F CaCh Brine' deg F point 39 Fi 39 F at59F NaCl Brine 
0 32.0 47.6 1 000 0.0 1.000 0.00 62.4 32.0 47.6 1.000 0.0 0.0 1.000 0.000 62.4 
5 29.0 43.8 1.044 6.1 0.9246 3.26 65.15 27.0 41.4 1.035 $.3 18.2 0.938 3.230 64.6 
6 28.0 42.6 1.050 7.0 9143 3.93 65.52) 25.5 39.6 1.043 6.1 22.5 0.927 3.906 65.1! 
7 27.0 41.4 1.060 8.2 .8984 4.63 66.14 | 24.0 37.9 1.050 7.0 26.0 0.917 4.585 65.9 
8 25.5 39.0 1.069 9.3 .8842 5.34 66.70! 23.2 37.0 1.057 8.0 29.6 0.907 5.280 66° 
9 24.0 37.9 1.078 10.4 .8699 6.05 67.27 21.8 35.6 1.065 2. 33.5 0.897 5.985 66.5 
10 23.0 36.8 1.087 11.6 .8556 6.78 67.83 20.4 34.1 1.072 10.1 37.3 0.888 6.690 66.9 
ll 21.5 35.0 1.096 12.6 .8429 7.52 68.33 18.5 32.0 1.080 10.8 41.1 0.879 7.414 67.4 
12 19.0, 32.5 1.105 13.8 .8284 8.27 68.95 17.2 30.6 1.087 11.8 44.8 0.870 8.136 67.8 
13 17.0 30.4 1.114 14.8 8166 9.04 69.51 15.5 28.9 1.095 12.7 48.7 0.862 8.879 68.3 
14 14.5 28.0 1.124 15.9 .8043 9.81 70.08 13.9 27.4 1.103 13.6 52.6 0.854 9.632 688 
15 12.5 26.0 1.133 16.9 .793 10.6 70.64 12.0 25.6 1.111 14.5 56.8 0.847 10.395 693 
16 9.5 23.4 1.143 18.0 .7798 11.4 71.26 10.2 24.0 1.118 15.4 60.0 0.840 11.168 698 
17 6.5 20.8 1.152 19.1 .7672 12.22 71.89 8.2 22.3 1.126 16.3 64.0 0.833 11.951 70.3 
18 3.0 18.0 1.162 20.2 7566 13.05 72.51 6.1 20.5 1.134 17.2 68.0 0.826 12.744 70.8 
19 00 15.7 1.172 21.3 .746 13.9 73.13 4.0 18.8 1.142 18.1 71.7 0.819 13.547 71.3 
20 - 3.0 13 6 1.182 22.1 7375 14.73 73.63 1.8 17.1 1.150 19.0 75.2 0.813 14.360 71.8 
21 - §.5 11.9 1.192 23.0 .729 15.58 74.19 | -—0.8 15.1 1.158 19.9 79.1 0.807 15.183 72.3 
22 —10.5 8.8 1.202 24.4 7168 16.50 75.0 -3.0 13.6 1.166 20.8 82.8 0.802 16.016 72.8 
23 —15.5 5.9 1.212 25.5 7076 17.4 75.63 | —6.0 11.6 1.175 21.7. 86.8 0.796 16.854 73.3 
24 —20.5 3.4 1.223 26.4 -6979 13.32 76.32 3.8 18.6 1.183 22.5 90.2 0.791 17.712 73.8 
25 —25.0 1.3 1.233 27.4 ‘ 19.24 76.94 16.1 29.5 1.191 23.4 94.0 0.786 18.575 74.3 
26 —30.0 1.6* 1.244 28 3 .682 20.17 77.56 32.0 47.6 1.200 ene ate keke weed 
27 —36.0 6.1* 1.254 29.3 -6735 21.13 78.25 
28 —43 5 10.6* 1.265 30.4 -6657 22.1 78.94 {Specific gravity and weights at 60 or 59 F, referred to water at 39 F 
29 —53.0 15.7* 1.276 314 -6584 23.09 79.62 *Inches, vacuum 
29.5 —58.0 17.8* 1.280 31.7 6557 23.56 79.87 | **Column applies to both brines 
134 (856) POWER December 


26) 


ht of 
aking 
erred 
en in 
vy the 
used. 
re- 
cu ft. 
27% 
27 + 
ecified 
19 |b 
yf the 
ure is 
e salt, 
weight 
3 lb of 


either 
ter be- 
as the 
it dis- 
ake of 


SUN COMPRESSOR LUBRICANT 


Ends Quarterly Shutdowns for Carbon-Cleaning in Air-Compressor 


Compressor carbon was an unwanted by- 
product of a big plastics plant. The steam- 
driven Ingersoll-Rand air-compressor, with 
mechanical force-feed lubrication, was using 
a good brand of oil, but produced a “usual 
amount” of carbon. 


Every three months, a shutdown of the air- 
system was made necessary while com- 
pressor-heads were taken off and parts 
scraped clean. 


Carbon disappeared, however, after the man- 
agement switched to a Sun lubricant. For ten 
months, with the Sun oil, it was not neces- 


sary to clean-out carbon once. Three com- 
plete shutdowns were thereby avoided. 

Sun compressor lubricants, specially refined 
to withstand the temperatures and pressures 
of compression-cylinders, are typical of Sun 
industrial products. In light and heavy in- 
dustry . . . in factories, textile mills, mines, 
tanneries, chemical plants . . . Sun lubri- 
cants, fuels, processing oils, and technical 
products are known for their quality and for 
the know-how of the men who make them. 
Call the Sun man near you for information 
on new products for your industry, or write 


SUN OIL COMPANY « Philadelphia 3, Pa. 
Sponsors of the Sunoce News-Voice of the Air—Lowell Thomas 
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@ —Ratio, Proportion, Percentage 


PA RATIO IS A QUANTITY comparison 
obtained by dividing one quantity by 
another. It is nothing more than a 
quotient of two like quantities. 

How does a foot compare with a 
yard?’ For a fair comparison both must 
be in the same units. Feet are most 
convenient. How then does 1 ft com- 
pare with 3 ft? As 1 is to 3 is the cor- 
rect answer. The ratio is 1 to 3, and 
it may be expressed in any of the fol- 
lowing ways: The ratio = 1 to 3 = 
= O28 = 
33.30. All mean the same thing. 

Since a ratio is always a quotient it 
isn’t surprising that engineers often as- 
sume erroneously that any quotient is 
a ratio. Strictly speaking, a quotient 
is not a true ratio unless both quanti- 
ties are simple numbers, or quantities 
expressed in the same units. 

For example, it would give a wrong 
idea to say that the ratio of 16 oz to 8 
lb is 2. Certainly 16 oz is not twice as 
much as 8 lb. The proper comparison 
is of 16 oz with 128 oz. The correct 
ratio is 16 to 128 = 1lte 8 = 1:8 = 
%= 0.125 = 12.5%. 

A true ratio compares like things— 
days with days, one numerical count 
with another (say, a count of adults 
with a count of total population), dol- 
lars with dollars, pounds with pounds. 


Proportion 


Although loosely proportion means a 
ratio. its true meaning is different. In 
proportion we say one ratio equals 
another. 

For example it may be true, or as- 
sumed. in a certain factory that work 
turned out is proportional to number of 
men employed. This simply means that 
the ratio of pieces turned out on one 
day to pieces turned out on another 
equals the ratio of men on the first day 
to those employed on the other. 

Suppose 16 men turn out 88 pieces. 
How many pieces will 21 men produce? 
Call this unknown number P. Then P 
is to 88 as 21 is to 16. Thus: 

P21 


88 16 


First step in solving this equation for 
P is to clear the fractions. Multiplying 
each denominator by the opposite nu- 
merator, P x 16 = 88 X 21. Dividing 
both sides of the equation by 16, P = 
88 x 21 + 16 = 115.5. Therefore 21 
men will turn out 115.5 pieces. 

Some prefer the old-fashioned setup 
for this proportion: 


P:88 :: 21: 16 


This reads: P is to 88 as 21 is to 16. 
First rule in solving such a propor- 
tion is: Product of the means equals 
product of the extremes. The means are 
the two inside numbers and the ex- 
tremes the two outside numbers. Thus: 


P x 16 = 88 x 21 


As before, this reduces to P = 115.5 
pieces turned out in the factory. 


Percentages 


A percentage is a ratio expressed as 
parts per 100. The ratio of 1 to 5 is 
1/5 or 0.2. However it is easier for most 
of us to picture 20% than 0.2 parts out 
of 1. By constant practice both engi- 
neers and businessmen have gained skill 
in picturing percentages. 

To get a percentage merely multiply 
the corresponding ratio by 100. Thus 
a ratio of 0.3 is 30%. 

In business and engineering many 
different quantities must often be ex- 
pressed as a percentage of a single base. 


Percentages From Single Base 


Assume that 163 represents 


100% 
Number Percent 
141 86.4 
52.7 
.. 80.9 
196 ...120.1 
111.5 
76.6 
57.6 
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For example, various costs and re. 
ceipts of a business may be expressed 
as percentages of the gross receipts, 
In the same way, all losses in boiler op. 
eration may be expressed as percentages 
of the heat in the coal fired. 

To make many such computations 
from a single base it may be quicker 
to multiply than to divide. A case in 
point is the table below of numbers 
and corresponding percentages. Here 
it is assumed that 163 represents par or 
100% for some operation. Numbers or 
performances in first column are ex. 
pressed (col. 2) as percentages of 163. 


Table 


Usual procedure is to divide each 
number in the first column by 163 and 
multiply by 100. When the column is 
long, and multiplication is easier than 
division, prepare a multiplying con- 
stant: 100 divided by the base number. 
Here the constant is 100 — 163 = 
0.6135. If this is written 0.613 the re- 
sulting error is about 5 parts in 6000, 
or about 0.1% in 100%, which is as. 
sumed to be all right for the case in the 
table. Then all we do is to multiply 
each number in the first column by 
0.613 to get the corresponding percent- 
age for the second column. 

This procedure is particularly conve: 
nient with either computing machine 
or slide rule. With a slide rule, the en- 
tire series of calculations may be com- 
pleted with a single setting of the slid- 
ing scale. With a computing machine, 
the multiplier may be set up and left 
unchanged until computations are con- 
pleted. 


Percentage versus Points 


Often we must deal with percentages 
of percentages. When boiler efficiency 
increases from 76%, say, to 81% what 
is the percentage gain in efficiency’ 
Some would say 5%, but this is not cor 
rect. Gain in efficiency is 5 points. Per 
centage gain is 5 + 76 X 100 = 6.6%. 
What is the fuel saving here? It isn't 
5%. nor is it 6.6%. 

Without going into the theory, the 
fuel saving when efficiency is increased 
is equal to the points gain in efficiency. 
times 100, divided by the higher or final 
efficiency. Here it is 5 x 100 — 81 
= 62%. 
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that MEETS the HIGHER PRESSURE 
TEMPERATURE CONDITIONS the Future 


nd re- The steady trend toward 
mr constantly higher tem- 
ler op peratures and pressures 
ntages puts particular strain 

on valves. Many de- 
oe signers are laying out projects to operate initially 
0 7 at high, but not excessive, pressures and tempera- 
umbers tures, but want equipment installed now to be 

Here suitable for more severe service later. 
par or 
of 163. 

Here is one Edward 

le each answer to the problem. 
163 and While keeping the 
age proved principles of Ed- 
on ward disk guiding, pa- 
snnied tented Edward Impactor handwheel, hour-glass 
163 = disk-piston and other exclusively Edward design 
the re- features, these Edward non-return valves incor- 
“4 a porate many design innovations. Among them are Pressure-sealed bonnet non-return valve with exclus- 
se in the pressure-sealed bonnets, closure indicators, en- 
multiply closed bonnets and yokes, flow directional guid- sure class. Internal parts easily removed. 
umn by ing, and redesigned internal contours for lower- 
puree ing further the already low pressure drop which is 
y conve. characteristic of Edward valves. 
machine 


be com- 


the slid- 
machine. Compact, functional 
and left and dependable, this 
are com: valve design is but one 
of several Edward of- 
ints 


fers for extreme service 
rcentages conditions. If you are designing for tomorrow’s 


eg problems today, it will pay you to get in touch with 
canal an Edward engineer, and to have the new Edward 
s not cor: Catalog No. 12. 
ints. Per 

= 6.6%. 


> Tt isn't 
“| EDWARD Sée/ VALVES 
eory, the THE EDWARD VALVE @& MFG. co., INC. '  Motor-operated remote control non-return valve 


increased built for new Midwestern high temperature-high 
aaleiel EAST CH ICAGO, INDIANA pressure power project. Body-bonnet connection tight 


at highest temperature. 
er or final 
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HOW 


OXYGEN AND ACETYLENE pass through 
two separate tubes in a welding torch 
to the injector and mixing chamber just 
ahead of the handle. Oxygen passes 
through a central hole in the injector, 
while acetylene flows through a series 
of holes in its outer hub to unite with 


1 To clean gas passages in injector, 

first remove it from the mixer 
tube. Pry snap ring from its groove 
with a screw driver and slide connec- 
tion nut A away from injector. 


Grip straight section of the injector 

nozzle with pliers and remove it 
by a steady pull. Use a firm grip to 
prevent the pliers slipping and damag- 
ing the injector or its metal seats. 
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the oxygen in the mixing chamber just 
ahead of the injector. From here they 
flow out the welding tip as one gas. 
Since the recommended flame adjust- 
ment is based on the torch having unob- 
structed gas passages, interference from 
dirt or scale that may be lodged in these 


REPAIR TORCH 
WELDING HEADS 


small holes makes the flame erratic. or 
the torch appears to be too small for 
the job. 

To obtain a steady flame and to keep 
the torch up to capacity and in good 
condition, follow procedure below. 
Courtesy of The Linde Air Products Co. 


Clean acetylene passages (outside 

ones). Use correct-sized drill with 
up-and-down motion and without turn- 
ing it. Blow through oxygen passage 
to make sure it is free of foreign 
matter, Wipe dust from seating sur- 
faces with clean cloth. Examine tip 
for damage. End must be square, not 
bellmouthed. Remove burrs found in 
opening with drill, and remove bell- 
mouth (Oct, p 120, “How To—”). 


4 Reinsert injector in mixer tube, 
pushing it home until click indi- 
cates that hexagonal retaining ring B 
(see inset) is set in its groove inside 
tube. Tighten connection nut only 
enough to prevent leakage. Excessive 
force damages the seats. Because oil 
and oxygen form a dangerous com- 
bination, too much emphasis cannot 
be placed on the warning, “Never use 
oil on internal parts of a gas torch.” 
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Where Space isa 


FAIRFIELD 
and Ash 


Shown is a typical example of the small amount 
of space required for storage and handling of 50 to 
500 tons of coal daily. Also note how the vitrified 
circular type silo fits into the design of the power 
plant and does not interfere with the water tank in- 
stallation. With the Fairfield system coal is handled 
automatically from car to storage to stoker or pul- 
verizer—hence handling costs are low. 

At the lower left is shown a motor driven weigh 
larry for distribution of coal to stokers—an efficient, 
flexible method of distribution. 

All Fairfield Coal and Ash Handling Systems are 
engineered for the specific installation. Consult a 
nearby Fairfield Representative on your coal and 
ash- handling problems. 


THE FAIRFIELD 


ENGINEERING CO. 
Budlders of Coal and Handling Equipment 
320 CHICAGO AVENUE **:* MARION, OHIO 


PLATFORM HANDRAIL tt] 
SAFETY LADDER 
CHUTE 
HANDRAIL 
PLATFORM HANDRAIL --} 

TILE SILO i | 

ELEVATOR 

PLATFORM & HANDRAIL “ae 

CHUTE & GATE Wee 

N) . 

N ‘ 

N 

Nf; 
WEIGH LARRY | Pit RECLAIMING 
LARRY TRACK CHUTE GGATE 
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FUNCTIONS 


DIESEL ENGINE CATALOG 
MARINE ENGINEERS’ HANDBOOK 


BOOKS REVIEWED IN THIS ISSUE 


PROCEDURE HANDBOOK OF ARC-WELDING DESIGN AND PRACTICE 
ELECTRICAL PROTECTIVE EQUIPMENT AND POWER-FACTOR CORRECTION 
INDUSTRIAL ELECTRIC LAMPS AND LIGHTING 

THERMODYNAMIC PROPERTIES OF AIR, INCLUDING POLYTROPIC 


ELECTRIC MOTORS AND GENERATORS AND RELATED DRIVES 


INTRODUCTION TO INDUSTRIAL CHEMISTRY 
BOILER ROOM QUESTIONS AND ANSWERS 


ELECTRICAL MEASURING INSTRUMENTS—MEASUREMENTS AND SURVEYS 


Arc-Welding 


Procept KE HaNpBooK oF Arc-WeLpiNnG De- 
sign & Practice (8th edition) Published 
by The Lincoln Electric Co, Cleveland, 
Ohio. 1312 pp, 1647 illustrations, 6x9 in. 
semiflexible. Postpaid in U.S. $1.50, else- 
where $2. 


Complete revision brings the book up to 
date on latest arc-welding methods and 
equipment. New material makes obsolete 
some of the previous literature on welding. 

Included in addition to standard data are 
such new subjects as: (1) mathematical 
calculations (2) latest steel specifications 
(3) underwater cutting (4) shop ventila- 
tion (5) maintenance of welding equip- 
ment (6) testing methods (7) filler metal 
specifications for arc-welding electrodes. 

Special effort has been made to help 
men in all fields of industry obtain the 
greatest possible benefits from arc-welding 
in design. construction and maintenance. 
The book should be of value to everyone 
interested in welding processes. 


Electric Motors 


Evectric Motors AND GENERATORS AND 
Revatep Drives (1945) By Edwin S Lin- 
coln, consulting engineer. Pub by Essential 
Books, 270 Madison Ave, New York, N. Y. 
382 pp, 52x8. 39 tables, 203 illust, cloth. $3. 


Liberal use of illustrations and tables and 
much basic theory tie the broad field of 
electric motors and their related drives 
into a compact volume valuable to both 
students and practical men. 

Chapters on ae and de motors and genera- 
tors follow a step-by-step development. 
General aspects. standardization, operating 
characteristics, major designs have per- 
tinent illustrations and tables. Separate 
chapters cover synchronous motors, motor- 
generator sets. fractional-hp motors, charg- 
ing and electroplating generators, emer- 
gency engine-generating sets and torque 
motors, 

A separate section covers mechanical 
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drives. Under this major heading variable- 
speed transmissions are handled, with a 
variable-speed motor table. 

In the chapter on inspection and main- 
tenance of industrial-electrical machinery 
and equipment, operating men will find 
the recommended maintenance checks and 
trouble-shooting procedure well identified 
and clearly presented. 


Electrical Protection 


EcectricAL Protective EQUIPMENT AND 
Power-Factor Correction (1945) By Ed- 
win S Lincoln, consulting engineer. Pub by 
Essential Books, 270 Madison Ave, New 
York, N. Y. 239 pp, 5}x8, over 200 illust 
and tables, cloth, $3. 


Here is helpful information for a plant 
revamping overloaded circuits. From a 
down-to-earth beginning the basic theme 
of electrical-protection requirements car- 
ries through to chapters on maintenance. 

Data on fuses and their role in circuits 
lead into various air circuit breakers, over- 
load devices, magnetic breakers and oil 
circuit breakers. All the information pre- 
sented in these protective elements is sifted 
in a comparison between fuses and circuit 
breakers. Locations for these devices re- 
ceive special treatment, much of which 
draws upon NEC tables. Included also are 
NEMA definitions. 

Many illustrations depict the apparatus 
for fire-protection and fire-fighting equip- 
ment. For safety-conscious management it 
is well presented. 

In power-factor correction, examples of 
the very real savings that can be made are 
followed by the influence of voltage and 
current factors and the various devices for 
employing them in making the desired cor- 
rection. 


Industrial Lighting 


INDUSTRIAL ELectric LAmMps anp LIGHTING 
(1945) By Edwin S$ Lincoln, consulting 
engineer. Pub by Essential Books, 270 


Madison Ave, New York, N. Y. 340 pp, 
4x8, over 200 illust and tables, cloth. $3, 


A brief factual introduction touches on 
the physics of lighting, quality of illumi. 
nation, color of light, glare, visibility, 
direction, diffusion and light distribution, 

Proceeding to a comprehensive indus. 
trial-lighting coverage, information on light 
sources provides the opening to a chapter 
that covers filament, gas-filled and daylight 
lamps. Here appear bulb shapes, finishes 
and colors, white and silver-bowl lamps, 
Included is information of an operating 
nature such as bulb temperatures, blister. 
ing, cracks and blackening, lamp base: 
and temperatures. A subheading of lamp 
types and services lists and accounts these 
important uses. 

Without delving much into theory, the 
book presents mercury, sunlight and fluo- 
rescent lamps. The many practical limita- 
tions, precautions and applications of these 
lamps are treated, with attention directed 
to fluorescent auxiliaries and circuit bal- 
lasts. Design data and light-control meth- 
ods are valuable aids in illumination studies 
and general lighting layouts. There is a 
practical array of reflectors and their data. 

Specialties such as floodlighting, pro- 
tective lighting, bactericidal lamps, flash- 
lights and portable equipment come in for 
consideration. Inclusion of circuit wiring 
and system maintenance is in keeping with 
the practical treatment. 


Measuring Instruments 


ELectricAL Measuring INSTRUMENTS— 
MEASUREMENTS AND Surveys (1945) By 
Edwin S Lincoln, consulting engineer. Pub 
by Essential Books, 270 Madison Ave, New 
York, N. Y., 228 pp, 5}x8, over 200 illust 
and tables, clotht $3. 


With the endpoint of industrial electrical 
surveys in mind the author divides his 
subject into (1) electrical measuring in- 
struments (2) electrical measurements and 
(3) industrial electrical survey. 

Discussed are operating principles for 
electrical measuring instruments, both for 
portable and switchboard use, shunts, mul- 

(Continued on page 158) 


CORRECTION 


The October review of Diesel 
Electric Plants by E J Kates, 
published by American Techni- 
eal Society, Chicago, listed the 
price erroneously as $2.50. The 
actual price of the book is $3.75. 


POWER ® December !945 


PP, 
$3, 


On 
umi- 
ility, 
tion. 
idus- 
light 
upter 
light 
ishes 
imps, 
ating 
ister- 
bases 
lamp 
these 


, the 
fluo- 
mita- 
these 
ected 
bal- 
neth- 
udies 
is a 
data. 
pro- 
flash- 
n for 
viring 
with 


NTS— 
) By 
. Pub 
, New 
illust 


strical 


One heats Water, 
One generates Steam 
both use COPPER TUBES 
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LARGE REBOILER built by Alberger Heater 
Company, Buffalo, N. Y., equipped with 1” 
No. 16 gage Anaconda Copper Tubes and 
Muntz Metal tube sheets. 


IN EQUIPMENT used for heat transfer “nothing 
serves like copper.” That is why, in the Reboiler 
and Heating System Heater illustrated, the Alber- 
ger Heater Company, Buffalo, N. Y., uses copper 
tubes. 

In addition to high thermal conductivity, cop- 
per offers a combination of adequate strength, free- 
dom from rust and excellent corrosion resistance, 
particularly with alkaline waters. Copper tubes 
accordingly provide highly efficient heat transfer 
and long, economical service life as well. 

Anaconda Heat Exchanger and Condenser Tubes 
are made in copper and 10 different copper alloys. 
In addition to this range of tube materials, The 
American Brass Company makes available to manu- 
facturers and users of heat transfer equipment the 
metallurgical knowledge and practical experience 
of its Technical Department. As a first step toward 
utilizing these services, write for Publication B-2. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 


Buy Victory Bonds 


December 1945 


are 


INDUSTRIAL HEATING SYSTEM HEATER 
used in many large automotive plants and 
built by same manufacturer. Tubes are 34" 
No. 18 gage Anaconda Copper. 


... Help assure World Peace 
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New EQUI PM ENT 


Pipeline Strainer 


DupLeEX VERTICAL-CHAMBER DISK STRAINER 
assures continuous flow in pipeline by (1) 
location of strainer with respect to basket 
chamber and (2) operation of a large hand- 
wheel. An eccentric position of the strainer 
with relation to the basket, it is claimed, 
establishes proportional flow section at all 


points for corresponding flow needs and 
minimizes pressure drop. Handwheel simul- 
taneously reverses valves, reducing pressure 
drop; capacity flow exists at all handwheel 
positions. 

Removable covers permit complete and 
relatively easy cleaning. Large handholes 
make valve assemblies accessible for servic- 
ing without removing the strainer. Product 
comes in cast bronze, steel, semisteel and 
cast iron, with basket of perforated brass, 
monel or similar metals. J A Zurn Mfg 
Co, Erie, Pa. 


Spot-Weld Process 


RESIDUAL STRESS AND CONTRACTION after 
high-temperature welding, says its manu- 
facturer, are eliminated by the Mogul Dot- 
Weld process, a practical approach to a cold 
weld. It utilizes a Quench-Arc weld ma- 
chine, high amperage, low-ac voltage, and 
a Dot-Weld pistol. Combination affords 
penetration depths from 1/1000 to x: in. A 
built-in air-pressure unit in the pistol 
quenches electrode and are in a constant 
stream of cooling air and prevents high 
heat development in the base metal. Metal- 
lizing Co of America, Industrial Div, 
1330 W Congress St, Chicago 7, II. 


LIGHTWEIGHT PLASTIC-SURFACE slide rule 
(1) places the decimal point mechanically 
up to 19 digits or zeros (2) gives cube- 
and square-root readings and logarithm of 
result at one hairline setting, with 30-in. 
scale accuracy for the cube and 20-in. ac- 
curacy for the square. Dowmetal core as- 
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sures accuracy since it resists climatic con- 
ditions and allows close machining, manu- 
facturer states. Another feature is a tongue- 
and-groove device employed in optical in- 
struments to prevent side play and binding. 
Manual of operation, underlying theory, 
typical problems, carrying case come with 
each rule. Pickett and Eckel, 53 W 
Jackson Blvd, Chicago 4, Ill. 


Conductivity Cell 


FORCED-CIRCULATION aids accurate measure- 
ments of conductivity in solutions of rapidly 
changing concentration. Housed in a hinged 
steel case, unit consists basically of (1) 
tubular glass conductivity cell (2) concen- 
tric cylindrical platinum electrodes from 
the cell and (3) continuous-duty stainless- 
steel centrifugal pump. Liquid under test 
connects through a }-in. OD metal tubing, 
so that J-Flow cell is not endangered by 
moving parts within liquid-bearing con- 
tainer. Industrial Instruments, Inc, 17 
Pollock Ave, Jersey City 5, N. J. 


Heat Control 


EXTERNAL TEMPERATURE-SENSITIVE BULB 
mounted outside a building causes operat- 
ing controls of the heating system to regu- 
late heat supply within a building with the 
variations of outside temperature. Capillary 
tube connects bulb with thermostatic bel- 
lows. Suitable linkage transfers bellows 
action to operate controls, which, in turn, 
are preset for range, time, allowable night- 
temperature depression and morning warm- 
up. Econostat comes compactly arranged 
in terminal box with synchronous cycler- 
mechanism motor installed. Barber-Col- 
man Co, Rockford, Ill. 


Alarm System 


CoMBUSTIBLE-GAS ALARM operates throug}; a 
remote analyzer head in the area under 
surveillance. A heated element reacts to 
the combustion effect of gas-to-air or vapor- 
to-air mixtures. Rise in element tempera- 
tures, with rise in combustion heat from 
mixture, increases filament resistance. Elec. 
trical-circuit-characteristics change, cali- 
brated-meter changes and, at preset point, 
relays are actuated that perform any desired 
electrical function—blow a horn, shut down 
machines, etc. Analyzer heads contain a 
blowout signal to indicate a filament fail- 
ure. Davis Emergency Equipment, Ine, 
45 Halleck St, Newark 4, N. J. 


Water Separator 


COALESCING, SETTLING, FILTERING operations 
contained in a compact unit, about 2 ft 
long, remove water, dirt and muck from 
fuel oils up to 25-gpm capacity. Manufac- 
turer contends water up to 6% of rated 
capacity can be removed continuously. 
Excel-So comes with water dump valve in- 
side or outside accumulator leg, and is 
available in sizes up to 1500 gpm. Flotrol 
Systems, Inc, 385 Gerard Ave, New 
York 51, N. Y. 


Tubular Rivet 


ORIGINALLY IN ALUMINUM but now in steel. 
tubular rivet continues its internal thread 
and counterbore construction. Aided by a 
simple tool, the Rivnut becomes a blind 
rivet, a nut plate for attachment, or both, 
by upsetting or heading from one side. 

New standard-steel production comes in 
the following diameter and thread sizes: 
10-32, 12-24, 4-20, #s-18. Special sizes can 
be supplied on order. An additional head 
style, the brazier, has no sharp edges around 
the head, which promotes easy cleaning. 
B F Goodrich Co, 450 S Main St, 
Akron, O. 


Temperature Regulator 


SIMPLIFIED PIPING and reduced installation 
costs result from Duo-Matic control for 
temperature regulation and pressure con- 
trol. This dual function develops from 4 
single regulator, which has internal pilot 
and is piston operated, spring loaded, and 
self-contained. Regulator consists of 4 
rugged thermostatic element, 100-F adjust- 
ment range, with metal diaphragms and 4 
single seat for positive dead-end control. 
Vapor-filled thermostatic element acts 
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Where CRANE Can Help You — 
in Piping Problems 


The conditions under which your piping systems 
operate govern your choice of piping materials. You 
can best determine the exact requirements. In that 
task you will find the Crane line a truly helpful serv- 
ice. By giving you the world’s most complete selec- 
tion of piping equipment for all applications, Crane 
makes it possible to get exactly what you need. You 
choose with complete confidence, for Crane, with 
90 years’ experience, points out clearly the distinct 


ONE SOURCE OF SUPPLY « ONE RESPONSIBILITY « ONE STANDARD OF QUALITY 


advantages of each type of valve, fittings and pip- 
ing accessory. 

In choosing Crane materials, you simplify any 
piping job. One order to your Crane Branch or 
Wholesaler covers all your needs. Uniform quality 
in all materials—plus single responsibility forthem— 
helps keep installations at peak efficiency longer—at 
minimum cost. For maintenance or new work, the 
Crane line answers all piping equipment problems. 


Condenser and circulating water pumps in power plant 


. SERVICE RECOMMENDATIONS: Crane Standard Iron 

Body Wedge Gate Valves are suited for many services 

in factories and power plants, at all working pressures 

up to 125 pounds steam. Brass trimmed valves are rec- 

ommended for steam, water or oil lines; all-iron valves 

for oil, gas or fluids that corrode brass but not iron. Made in O. S. & Y. and Non- 
Rising Stem patterns. See page 101 of your Crane Catalog. 


Working Pressures 
| Serewed or Flanged End Valves 


Saturated Cold Water, Oil 
Steam or Gas, Non-Shock 


200 pounds 


Hub End Valves 


~ Cold Water or Gas 
Non-Shock 


200 pounds 
14 and 16 in. 150 pounds 150 pounds 
18 to 24 in. 150 pounds 150 pounds 


*For steam lines larger than 16 in., Crane 150-Pound Cast Steel Gate Valves are recommended. 
(For sizes under 2 in., use Crane Clamp Gate Valves.) 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. - Branches and Wholesalers Serving All Industrial Areas 


CRANE 


PLUMBING - HEATING - PUMPS 
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Size of Valve 


2 to 12 in. 


125 pounds 
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EQUIPM ENT Continued 


through upper diaphragm and lever to op- 
pose pressure-limit spring and determine 
steam pressure delivered to heat exchanger. 
An adjusting-spring control sets the start- 
ing temperature at which vapor pressure 
opposes pressure limit-spring. A drop of 
IF at bulb reduces vapor pressure and al- 
lows limit spring to open controlling valve, 
which delivers more steam. Leslie Co, 


255 Grant Ave, Lyndhurst, N. J. 


Hand Tachometer 


PorTABLE 2-ELEMENT SMALL-HEAD tachom- 
eter consists of a head that makes contact 
with the rotating shaft and an electrical 
indicator that registers shaft speed. Head 
contains a movable shaft that operates a 
set of contacts through a cam mechanism. 


} 


This mechanism promotes a motion of only 
iy in., is self-lubricating, small, light. Elec- 
trical indicator operates from batteries or 
115-v ac, with a voltage-stabilizing circuit 
to prevent variations in readings produced 
by a varying-supply voltage. Metron In- 
strument Co, 432 Lincoln St, Denver 9, 
Colo. 


DC Motors 


STEEL-CONSTRUCTED  GREASE-SEALED ball 
bearings combine with molded and welded 
frame, louvered, drawn-steel cover, radio- 
interference suppressor to make, it is 
claimed, a rugged motor operable in all 
positions from a supply of 110- or 220-v 
de. Kato Engineering Co, Mankato, 
Minn. 


Soldering Iron 


BUILT-IN THERMOSTATIC ELEMENT controls 
225-watt quick-heating source, manufac- 
turer claims, so that life is prolonged, high 
temperatures eliminated. | Hard-chrome 
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plated-steel 14-0z soldering iron with octa- 
gonal shell and plastic handle comes with 
copper-alloy screw -tip, which can be 
changed for any of six styles available. 
Sound Equipment Corp of Calif., 3901 
San Fernando Rd, Glendale 4, Calif. 


Wall Plate 


STREAMLINED, SOLID-FORMED ALUMINUM wall 
plate handles service cable up to three No. 
4 wires. Drip hole in plate bottom allows 
drip or provides space for a run of ground 
wire up to No. 4 size. Two wood-mounting 
screws or, if desired, nondrying calking 
compound for weatherproofing come with 
the wall plate. Thomas & Betts Co, 30 
Butler St, Elizabeth 1, N. J. 


Valve-Spring Depressor 


Ruccep construction, built for one-man 
operation, Safe-N-Ezy valve-spring tool, it 
is claimed, compresses spring to any point 
and holds it there, freeing workman for 
other requirements. Paxton Diesel Engi- 
neering Co, Omaha, Neb. 


Gear Pump 


SMALL CAPACITY, GEAR-DESIGN PUMP comes 
in eight sizes from 14-to-20-qt-per-hr capac- 
ity and operates at 3000 rpm against pres- 
sures up to 75 psi. Series 400 pump deliv- 
ers oil for pressure-lubrication requirements 
and calls for power from 1/20 hp to 
1/250 hp depending on capacity. The Me- 
Intyre Co, 15 Riverdale Ave, Newton 
58, Mass. 


Torque Wrench 


IMPROVED AND ADDED RANGE torque wrenches 
contain ball bearings at all moving parts 
pertaining to the torque-control feature. 
Manufacturer states that wrench setting 
breaks on attaining its predetermined 
torque, thus preventing overtightening. Set- 
ting is made by turning a guide on the 
wrench barrel to a desired micrometer 
reading. To give balance, tool head and 
handle are heat-treated aluminum. All 
material in the JOMI wrench is rustproofed. 


J O Mfg Co, South Gate, Calif. 


Appliance Wire 


MOISTURE-RESISTANT, APPLIANCE lead wire 
consists of a cellulose-acetate wrap next ‘o 
the conductor, a layer of felted asbestos 
and a lacquered glass-braid over-all cover. 
ing. Deltabeston is designed for medium. 
high temperature conditions up to 125 ¢, 
General Electric Co, 1285 Boston Ave, 
Bridgeport 2, Conn. 


Nitrate Comparator 


Rapip, ACCURATE TESTS determine nitrate 
ion in boiler water. Ions normally present 
in such water, it is claimed, do not affect 
accuracy of determinations. Equipment 
consists of a comparator base and slide coy- 
ering the range from 0- to 100-ppm nitrate 
in nine gradations. Comparator comes 
with an initial supply of reagents. Informa- 
tion furnished aids in plant control of 


nitrate to hydroxide ratios in boiler water 
to inhibit embrittlement. W H & L D 
Betz, Philadelphia 24, Pa. and W A 
Taylor & Co, Baltimore 4, Md. 


Renewable Switch 


PLUG AND SOCKET SWITCH consists of two 
brass plugs that fit into sockets. This ar- 
rangement makes device instantly renew- 
able, the same as a fuse. Present supply 
comes in non-snap style. Later models wil! 
embrace entire line from midget size to 
ratings of 50 amp at 110-v ac, full-snap 
double-break contacts with speeds of 1/10 
to 1/50 sec. Robert Hetherington & 
Son, Inc, 200 W Ninth St, Wilmington, 
Del. 


Liquid Cooler 


NEWLY DEVELOPED COIL ARRANGEMENT and 
design extends capacity, manufacturer 
states, of line of liquid coolers. System 
permits rapid cooling, temperature control 
and furnishes 33-F water constantly. 
(Continued on page 164) 
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Maxim Exhaust & Intake Silencers silence 
the exhaust or intake of internal combustion 
engines, steam engine exhaust, compressor 
intake, .vacuum pump discharge and the in- 
take or discharge ‘of blowers of the positive 
pressure type. Spark arresting included 
where necessary. 


Adequate silencing of engine exhaust noise is an 
operating necessity today. The engines shown 
above could, without proper silencing, make a 
public disturbance that would quickly be felt by 
those in charge of plant operation. With Maxim 
Silencers, however, exhaust noise can be reduced 
to a point where it is scarcely audible. 


Maxim engineers will be glad to recommend the 
correct silencing equipment to best meet your par- 
ticular problem. Send your specifications to the 
address given below. 


Maxim also makes Heat Recovery Silencers which 
combine efficient silencing, spark arresting, and 
the recovery of waste exhaust heat to produce 
steam or hot water for heating or processing op- 
erations. These are described in Heat Recovery 
Bulletins WH 100, WH 101 and WH 103. 


MAM UNIVER AL 


WRITE FOR BULLETINS 
describing exhaust & intake 
silencers D 125, D 127, 

D 101, D 37. 


HE MAXIM SILENCER CO. 92 HOMESTEAD AVE., HARTFORD, CONN. 
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p WER NF BUSINESS ITEMS AND APPOINTMENTS e WASHINGTON NOTES) 


| FOREIGN FIELDS e 


MODERNIZATION 


FUEL CONSERVATION | 


Replacement of WPB 
Marks Phase in Industry 


> On Novemser 3 the War Production 
Board stepped out of the dominant 
role that it had held in American indus- 
try since early in 1942. Its replacement 
is the Civilian Production Administra- 
tion headed by John D Small, past 
executive officer of WPB and prior to 
that a Navy captain charged with ex- 
pediting various Navy programs. 

WPB sources describe Small as favor- 
ing an early release of controls but 
prone to exercise more caution in exe- 
cuting such releases than would his 
predecessor, J A Krug. Small opposed 
the open-ending of utility construction 
which Director Edward Falck of the 
defunct Office of War Utilities pushed 
through last summer when the war 
ended suddenly. 

Krug, whose resignation was effective 
on November 3, has been in Government 
war bureaus of one form or another 
since June 1941 when he left his post 
as manager of power for the Tennessee 
Valley Authority to head the two-man 
power branch of the Office of Production 
Management. From that position he 
became in February 1943 program vice- 
chairman and director of OWU. Some 
15 months later he entered the Navy 
and spent several months in Europe 
reporting on necessary utility construc- 
tion there. When Donald Nelson left 
on a Presidential mission to China, 
Krug returned as acting chairman of 
WPB, a position from which he was 
made full chairman of that body. 

Various speculations are advanced 
on Krug’s future plans but the most 
widely reported, though unconfirmed, 
possibility is that he will join Floyd 
Odlum, president of the Atlas Corpora- 
tion, an investment and industrial hold- 
ing company. 

Expectations for future CPA policies 
are that they will be formulated by 
Reconversion Director John Snyder and 
his predecessors, Secretary of Treasury 
Fred Vinson and State Secretary James 
F Byrnes. Small’s role as CPA head 
will be that of executor of reconversion 
policy. 

For the present CPA will continue 
WPB’s expired functions of maintaining 
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inventory control, breaking bottlenecks 
where necessary, expanding production 
and limiting use of scarce materials. It 
is likely that a small staff to provide ex- 
pert advice on utility problems will be 
contained within CPA. Paul Valle, 
deputy administrator for OWU’s Power 
Division had handled this service for 
WPB through its closing. 


New “Coal Planer” Upheld 
Output of German Mines 


Coupling slave and volunteer lahor 
with a distinctly new coal-mining de- 
vice, known as a “coal planer,” Nazi 
Germany continued to meet its wartime 
coal needs, and even held its exports 
to satellite countries at virtually nor- 


mal levels, until almost the end of 
hostilities. Dr R R Sayres, Director of 
the Bureau of Mines, uncovered this 
fact in his report to Secretary of the 
Interior Harold Ickes on his return from 
a technical mission to Europe. 

One of the four solid-fuel technician: 
sent overseas with the cooperation of 
the Foreign Economic Administratioy 
was John W Buch who, with the other 
in the group, studied European mines, 
collected records and research docu 
ments and questioned mine personnel 
Mr Buch, supervising engineer of the 
Bureau’s anthracite mechanical-mining 
section, described the machine as a 
plowlike device that shaves coal from 
an underground seam as simply as 3 
carpenter's plane trims a_ soft-pine 
board. This planer is capable of min. 

(Continued on page 182) 


POWERFUL LARGE-GAP MAGNET FOR RESEARCH 


Giant 28-kw magnet develops a maximum field of 258,000 lines per sq /* 
in Y% in. space between pole pieces. J E Goldman, magnet designer, show’ 


here, is adjusting the generating flux meter between poles. 


Recent 


important studies indicate peacetime benefits from knowing behavior of meta! 
under intense magnetic fields. Attraction between pole pieces reaches two tom 
and to resist this force, pole assemblies are mounted on a lathe bed, one yok 


being hand set and the second being motor driven. 


Remote controls are us 
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for service piping 
and pressure vessels 


..» Well, we cannot blame you for this, as 
itis one of the big problems of plant 
managers and water service engineers. It is 
usually oxygen and other gases in the water 
that help to cut down the working life of 
piping and vessels. A complete water treat- 
ment service, such as Nalco offers, is one way 
to eliminate this trouble once and for all. 

Nalco has made corrosion, scale, 
foaming, algae and the many other ills 
which accompany untreated or improperly 
treated water a thing of the past. It can do 
the same for you—ask for a Nalco survey 
today. There is no obligation. 


Photo 
in Nalco 


Laboratories 
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Nalco Representative, 
Omaha, Nebraska 
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NATIONAL ALUMIN@RO RATION 
6222 W. 66th Place 
Canadian inquiries (0 
Aluminate Chemicals, Ltd., 55 0710, Ont. 
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robberies, etc., 


are stealthy thieves of plant 
eflicieney and of profits. 

They may operate with smooth deception, yet fail at a 
critical process point, ruining quantities of materials. 
They may interrupt tight schedules where time out for 
repair means a penalty in profits. Or the bill for constant 
nursing may simply not be worth it. Unfortunately you 
may have many just such valves in your plant today — 
worn-out veterans and others prematurely old through 
war's overload. 


Forestall Trouble! 


The sensible thing of course is to ferret out these valves 
before they cause trouble, and replace them with the 
valves that give you the most dependable operation, at 
the lowest cost in the long run— Jenkins Valves. The 
craftsmanship, quality of materials, and leadership of 
design that Jenkins builds into valves is your guarantee 


JENKINS 


LOOK FOR THE DIAMOND MARK 


SINCE 1864 


JAMES, JESSE W., b. Clay County, Mo. ) 
untold sums from industry for many years through bank holdups, train 
until decisive action by the governor brought him to account. 


notorious American bandit, stole 


of this long life and economical, trouble-free operati 
The only question is: Which valves in your plant ne 
replacement? ... operate uneconomically? are lik: 
to cause trouble? 
Jenkins Bros. “Valve Retirement Plan” 
Fortunately, Jenkins Engineers have worked out a pla 
simple yet thoroughly scientific and proven-in-practi 
whereby you can get black-and-white answers to just su 
questions about the troublesome valves in your plant. \ 
an advertising promotion, not just another set of “impra 
tical” records to be discarded, but a sound service offer 
by Jenkins to meet your post-war difficulties. Invalual) 
to management, maintenance engineers, plant superil 
tendents and operators, yet it does not cost you a pen 
Write now, while this edition lasts. for Jenkins Br 
“VALVE RETIREMENT PLAN” with a set of valve reco! 


sheets. Address: Jenkins Bros., 80 White Street. \ 
York 13, N. Y. 


VALVES 


125 TO 600 LBS. PRESSURE 
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PRE-WAR VALVES, worn beyond economica 


RONZE * IRON * STEEL 


OR EVERY INDUSTRIAL, 
ARINE, PLUMBING -HEATING $ 


LD THROUGH RELIABLE 
DISTRIBUTORS EVERYWHE 
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D y hu wns r repairs, ex 
ugh 
cessiv intenance, etc. Decisive action now can stop this in your plant 
maint 


VALVE 
Repair and Replacement 
RECORD SHEETS 


tees 


« and Replacement Record Sheet for 


steal untold 


Mere 
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complete picture of 

weed out the 
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Compression and Expansion of Gases 


> THis CHART FACILITATES (1) finding 
of actual pressures, volumes and temp- 
eratures for gas and 
expansions (2) quick plotting of pres- 
sure-volume diagrams. Practical appli- 
cations include 


compressions 


diesel compression 
curves, gasoline and diesel combustion- 
expansion curves, pneumatic accumula- 
tor volumes and refrigeration cycles. 
Actual expansions and compressions 
of gases are seldom isothermal or adia- 
When the nature of 
changes in expansion-exponent varia- 


batic processes. 


tion, of heat flows to and from the gas 
gas 


are determined, curves can be plotted 


and of heat generation within the 


100 


representing the conditions. Actual vol- 
umes, pressures and temperatures at 
any stage of a process can then be read 
off the curves. 

In the chart is a curve for an actual 
diesel operating at three-quarters load 
and 1100-ft-per-min piston speed. 
Starting with closely adiabatic compres- 
sion for air, compression curve changes 
gradually to a closely isothermal line 
for pressure ratios greater than 40 to 1, 
or about 590 psia. Location of the 
curve’s knee, where the shift towards 
isothermal becomes rapid, varies with 
engine design and operating speed, but 
curve’s shape is the same for all diesels. 


With increased compression, gas dens- 
ity doubles, as well as temperature dil- 
ference, causing a 4-fold increase in 
heat transfer. Toward end of stroke. 
temperature is about 1000 F and a thin 
pancake of gas is exposed to a large 
cold-metal area, causing compression to 
become isothermal. 

Knowing the general shape of the 
curves for the actual processes, and 
test-measuring a couple of points, the 
curve can be readily drawn on the 
chart. Then by arithmetic ratio, the 
pressure, volume and temperature at 
any stage of a process can be found. 


By Robert E Bruckner 
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For 500,000 pounds per hour 


and 975 psi... 


This is one of two 5-inch relay-operated COPES 
Flowmatics controlling water level on a C-E boiler 
designed for 500,000 pounds per hour and 975 psi. 
and installed in a mid-western utility plant. A second 
C-E unit and a 400,000-pounds-per-hour Riley gen- 
erator have similar COPES Flowmatic equipment. 
Users say the simplified two-element Flowmatic, 
responsive to steam flow and water level changes, is 
just about as easy to adjust and operate as a simple 


GET CL 
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level control. It gives them more time to coordinate 
other auxiliaries and controls for the peak efficiencies 
demanded by high-duty boilers. 

Want to know how the COPES Flowmatic operates 
—who uses it—what results they get? Write for 
Bulletin 429-A—your letterhead, please. 


NORTHERN EQUIPMENT COMPANY 
1251 GROVE DRIVE, ERIE, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves, 
Liquid Level Controls, Reducing Valves and Desuperheaters 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere 


FEEDS BOILER ACCORDING TO 


LOW 
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Too Much ME... 


Some years ago, a Deiroit executive said, “There's too much ME and 
not enough YOU in our selling.” 


I maintain he should have made the last word “living.” In plain 
English, we’re all inclined to be selfish; most of our favors and our jobs 
are done with an eye to a returned favor or a better job. We're thoroughly 
practical, but not very friendly. 


In business, any tendency toward ME thinking is more noticeable. Poor 
ads and poor salesmen both tell how wonderful their product is and how 
long the company has been in business; they often are so busy talking | 
about ME they fail to consider YOU—they forget to tell the buyer what | 
he wants to know—what the thing being sold will do for him. 


Once the purchase is made, the buyer may not receive adequate installa- 
tion, operation and maintenance instructions. If he gets em, he usually 
doesn’t use ’em. If he has trouble, a serviceman has to fix it—either 
because there’s no maintenance manual or because he doesn’t read it. 


When a small part breaks and is reordered, the seller carefully bills for 
it—even if it cosis only a quarter and the billing operation costs three or 
four times that. (This is one of my fetishes. Billing a buyer costs $0.50 
to $1.50. If a small part for a costly unit costs less than that, it’s cheaper 
to send it with the maker’s compliments, and enhance the friendship. ) 


When the maker sends serviceman, advice or part free. the recipient 
usually considers it his right and fails to offer even thanks. Why, even 
when a product does far better than the user expects, he rarely sits down 
unprompted to tell the maker so. (And as a result, we have the testi- 
monial racket, in which “unsolicited” testimonials are paid for in kind 
or in charity—and ring as false as the integrity of the people who enter 


such a deal.) 


In short, “charity begins at home.” It’s time all of us had a little more 
regard for the other fellow. We'll be rewarded by his increased regard 
for us. Let’s cut down on the ME—and build up the YOU. That process. 
man to man, can soon become one of people to people and nation to 
nation——a new and healthy approach to final world fellowship. 
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@ You won’t have to worry about 
pipe flanges if you seal them with 
J-M Service Sheet! 

This has been proved by thousands 
of users over many years. That’s why 
Service Sheet is today recognized 
as the No, 1 sheet packing for high 
pressure and high temperature con- 
ditions against super-heated steam, 
air, gas, water, hot oil, ammonia, 
acids, chemicals and many other 
fluids and gases. 

To meet the increasingly severe de- 


mands of industry, Service Sheet has 
been constantly improved. Its de- 
pendability and high degree of uni- 
formity are the result of quality in- 
gredients and special manufacturing 
techniques developed during 75 years 
of experience in the production of 
packings. 

For further information about Ser- 
vice Sheet and other J-M Packings 
to meet specialized condi- 
tions, write Johns-Manville, 
22 East 40th Street, New N | 
York 16, New York. — 


| Johns-Manville PACKINGS & GASKE 


THERE’S A DISTRIBUTOR NEAR YOU 


1945 
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When Coal is 


GET THE MOST FROM EVERY POUND 


RICHARDSON 
AUTOMATIC 
COAL SCALE 


NON-SEGREGATING 
MONORATE 
DISTRIBUTOR 


STOKER 


“on test” with a 


Unless you know you are getting every B.t.u. and kw.-hr. of which 
each boiler is capable, one or more of them may be raising your 
power costs. 


But you can know—precisely—the performance of every boiler in your 
plant . . . with a Richardson Coal-Weighing, Conveying and Feeding 
System. It spots possible losses for you right at the source. The 
Richardson System weighs and records every pound of coal burned 
—per hour, day, week or year. Evaporation rates, and similar factors, 
become a definitely known fact. 


And, besides pointing out “slacker” boilers, the Richardson System 
helps you get more efficiency from all of them—for the MONORATE 
Non-Segregating Spreader assures even distribution of coal across the 
stoker hopper without separating coarse and fine coal. More uniform 
combustion is the result. 


The complete Richardson System includes, in addition to scale and 
stoker spreader (or down-take chute to pulverizer), gates from bunker, 
and flexible inlet. It's a complete bunker-to-boiler weighing and feed-~ 
ing system—adaptable to plants both large and small because there 
are stationary and portable models to fit every requirement in plant 
layout, space, and capacity. 


Quite likely Bullelin 1143 will prove that a Richardson System can 
save you coal; help you mee! post-war competition with lower-cost 
steam. It’s worth looking into. Write for your copy today. 

@ #551 


RICHARDSON SCALE CO. 


CLIFTON, N. J. 
Atlanta + Boston + Chicago Omaha Montreal New York 
Minneapolis Detroit San Francisco Toronto Wichita + Pittsburgh 
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Centrifugal Pump Q&A 


(Continued from page 132) 


9 ft, point A, and at 400 gpm the fric. 
tion head is 36 ft, point B. Friction head 
varies roughly as the flow squared. 


Q 12—What is a system-head curve? 


A—It is a curve obtained by combin- 
ing friction-head curve with static-head 
and any difference of pressures in a 
pumping system. In Fig. 4 the friction. 
head curve, Fig. 3, is combined with a 
total static head of 110 ft to obtain the 
system-head curve. Here the static head 
is assumed to be constant, as it is 
where suction source and discharge 
levels are constant. Friction head in- 
creases with the flow. Superimposing 
the pump’s head-capacity curve on the 
system-head curve, as in Fig. 4, shows 
the head and capacity at which the 
pump will operate, such as, point 4 
where the two curves cross. In_ this 
system the pump discharges 500 gpm at 
a 165-ft head. 

Where static head or pressure varies, 
system-head curves may be plotted for 
minimum and maximum static heads or 
pressures. Superimposing a pump’s 
head-capacity curve on such system- 
head curves permits predicting the ca- 
pacity the pump delivers at different 
static heads. 


Q 13—How can reduced pump capac- 
ity be obtained with constant-speed op- 
eration? 

A—tThis is done by throttling its dis- 
charge to increase the friction head in 
the system. The capacity at which a 
centrifugal pump operates is determined 
by the intersection of its head-capacity 
characteristic curve with the system- 
head curve, as explained in Q 12. 
Throttling the discharge of the pump 
increases the friction head in the sys- 
tem. Consequently, a new system-head 
curve results, such as that indicated by 
artificial system-head curve Fig. 4. 
Point of intersection of the pump’s 
head-capacity curve with the new sys 
tem-head curve determines the pump’s 
new operating capacity, as indicated. 


Q 14—Will throttling a centrifugal- 
pump discharge build up excessive pres 
sure? 

A-—-Unlike reciprocating pumps. 
throttling the discharge of a centrifugal 
pump cannot cause excessive pressure. 
For example, in Fig. 4 if a valve is 
slowly closed the head developed by the 
pump increases until, at shutoff it 
reaches 190 ft, or 16. 5% over that at 
design capacity. Head At shutoff varies 
with the pump type, or specific speed. 
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a Chapman Valve Manufacturing Co., Indian Orchard, Mass. 

the 

off it SLAM 

hat at 5 

CHAPMAN CHECK VALVE 

speed, 

1945 POWER © December 1945 155 


— — 
| 
frie. 
es 
e? \"4 N 
bin ches 
head a 
in a nd Red 
tion- na s\ am a UCe He 
ith a ent Z 


BRIGGS CLARIFIER CO. % 


156 


The record of savings in lube oil and engine maintenance that a 
Briggs Lube Oil Clarifier and a Briggs Fuel Oil Clarifier produced 
on this engine is typical of what really effective filtration can 


do... and will do... for you. 


Compare facts like these with the operating record of your engine 
or engines . . . Operating hours, 24 hrs. per day .. . Oil change 
periods used to be every 250 to 300 hours, now 3 years elapse 
between oil changes . . . Piston rings only replacement parts 
(routine, whether needed or not) since installation of Briggs 
Clarifiers—6 years ago. . . Fuel pump screens have not been dirty 
enough to clean since Clarifiers were installed. 


Look in your classified telephone directory under ‘Filters”—find 
the name of your Briggs Distributor. Get the complete, amazing 
story of Briggs Clarification from him or write direct for litera- 
ture. No matter what size or type internal combustion engine 
you operate—there is a Briggs Clarifier designed to do an effective 
oil filtration job for it. 
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General Offices, Washington 7, D.C. 


but under no conditions will a centrif- 
ugal pump develop an excessive head at 
shutoff. However do not operate any 
centrifugal pump with discharge valve 
completely closed, or it will overheat. 


Q 15—Will throttling a centrifugal. 
pump discharge overload its driver? 


A—tThis depends on the shape of the 
power-capacity curve and the selection 
of the driver size. In pumps of low and 
medium specific speeds power consump- 
tion is lowest at zero discharge and 
rises with capacity increase. Thus, 
throttling the discharge of such a pump 
cannot overload the pump driver. 

With extremely high-specific-speed 
pumps, the shape of the power-capacity 
curve is such that maximum power con- 
sumption occurs at shutoff, decreasing 
with an increasing flow rate. If the 
driver is so selected as to correspond 
to maximum power consumption, throt- 
tling pump discharge cannot overload 
the driver. If, however, as is gener- 
ally done, the driver is selected on a 
basis of power required at normal oper- 
ating head throttling the pump dis- 
charge below a certain minimum capac- 
ity, causes overloading. 


Q 16—What is specific speed? 


A—It is an indication of centrifugal- 
pump type. For units of capacity and 
head (feet) used in the U. S.. specific 
speed of a centrifugal pump is the 
speed at which an exact model of the 
pump would have to run if it were de- 
signed to deliver 1 gpm against | ft 
head per stage. Thus all pump sizes 
can be indexed by the rotative speed 
of their unit capacity-head model. Spe- 
cific-speed index of a pump is a guide 
in determining maximum head against 
which it can operate, modified by suc- 
tion conditions. The lower the specific 
speed is, the higher the head per stage 
that can be developed. Low specific 
speeds range from 500 to 1000, medium 
specific speeds from 1500 to 4000. and 
high specific speeds 5000 to 20,000. 


Q 17—How can the specific speed of a 
centrifugal pump be calculated? 

A—Specific speed of a pump is ob- 
tained from the formula: 


where n equals revolution per minute: 
Q, gallons per minute; and H feet head 
per stage. For the correct typing of 4 
pump design use Q and H values that 
give maximum efficiency. 


Most powerful electromagnet known uP 
to 1830 could lift only nine lb. That year 
Joseph Henry devised one capable of lift 
ing 750 lb. Today’s magnets lift 120,000 1b. 
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Cummins Diesel powers 
generator that provides ’ 
light and power and 
motive power for an air 
compressor in the shops 
of Bennett and Land- RE 
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anes FABRICATION with Tube-Turn whether the problem be new construc- » 
dons welding fittings can effect impor- tion, replacement, or assembly into a _ 
tant savings. Particularly is this true manufactured product. 
stage I where piping must fit into tight space— For complete information on the 
recific up against a wall or ceiling, into narrow superiority of Tube Turns’ exclusive 
eo pits under floors, orinaship,tociteonly manufacturing methods and data on 
). and Ta few examples. It takes elbow room to _ successful installations in many indus- 
. tighten bolts and screw flanges, but a_ tries, write for Catalog 111. 
d of 0 prefabricated section can be fitted into 
tight spots easily—and economically. Selected Tube Turns distributors in every 
is ob Such sections are as strong as though Principal city are ready to serve you 
originally forged in one piece. Each el- from their complete stocks. 
bow, tee and flange is welded with a (inc.), Louisville 1, Kentucky. Branch - 
joint actually stronger than the pipe Offices: New York, Chicago, Philadelphia, Pitts- F used znto one prece 
inate; Tube-Turn welding fittings con- burgh, Clevelond, Doyion, Weshinglon, D. and ripe we on 
al ttibute to the best possible piping job, Houston, San Francisco, Seattle, Los Angeles. ally stronger than the pipe metal itself, 
g of a 
es that Welding Fittings 
and Flanges 
TRADE MARK 
own Up 
lat 
of lift. 
000 Ib. 
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WEST CHESTER 
PENNSYLVANIA 


Engineer’s Bookshelf 
(Continued from page 140) 


tipliers, current and potential transformers 
Details of ammeters, voltmeters, ohmm ‘ters 
pf meters, with tables and aids for istry, 
ment choice, are given. In the scope o 
this first part fall damping, ranges, <:ales, 
sensitivity, accuracy. 

The second part, electrical measurements, 
offers material on these basic factors: (]) 
unit or units to be measured and whither 
ac or de (2) proper instrument and its 
accessories—multipliers, transformers, etc! 
(3) proper connections of instruments an 
accessories to measure desired circuit con 
ditions. Under the first subhead, subject 
from wave forms through frequency com 
under study. Much of the strength 0 
this section is drawn from well-executed cir. 
cuit diagrams depicting meter selectio 
and connection. 

Again the section devoted to industrial 
electrical surveys has its salient division 
set up to allow a checkup on a “onc 
through” basis. Suggestions are advanced 
for conducting surveys and establishing a 
maintenance program for efficient meter 
service. Only the most general mathemati 
cal calculations are used, and these onl 
when necessary. 

First aid and its methods are discusse 
and illustrated, with suggested precautions 
to meet safety needs. 


Air Properties 


THERMODYNAMIC PROPERTIES OF AiR, Iy- 
cLupInc Potytropic Functions (1945) By 
Joseph H Keenan, Professor of ME at MIT, 
and Joseph Kaye, Assistant Professor of 
ME at MIT. Published by John Wiley & 
Sons, 440 Fourth Ave, New York 16, N Y. 
73 pp, 74x10} in., cloth. $2.25. 


The Keenan and Keyes steam tables are, 
in a unique sense, standard as a book for 
engineers. It is on the shelves of prac- 
tically every engineer whose work requires 
calculations involving the properties of 
steam. 

The rapid advance of the gas turbine has 
created a demand for a similar book giv} 
ing the thermodynamic properties of air. 
This new volume, with its clear-cut typo 
graphical layout, will undoubtedly win uni- 
versal acceptance as a working tool for all 
engineers who make calculations involving 
steam turbines, air compressors and similar 
devices. 

In the case of the gas turbine, the com- 
bustion properties are so highly diluted 
that air data can be used directly with 
entirely insignificant error. 

Because air is a simpler substance than 
steam, less space is required for adequate 
tables. To put it another way, in a givel 
space a far more detailed table is possible 
for air than steam. In the present air table, 
as contrasted with existing tables 
vapors, interpolation can even be dispense? 
with. Never is more than a single interpol 
tion required. 

Illustrated examples in the back of thf 
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O WONDER these Gargoyle Vis- 
colite Fluids are called ‘‘Black 
Magic’’! Here’s the magic they work: 
Containing a volatile, non-inflam- 
mable diluent, they flow like oil with- 
out the necessity of heating. Thus, they 
can be painted on witha brush, poured 
from a can or applied with drip-oilers 
or mechanical force-feed lubricators. 
Once on the gears, they distribute 
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quickly and evenly. Then as the dil- 
uent evaporates, the remaining prod- 
uct forms strong, viscous, adhesive 
films that resist rupture, cushion 
shock loads, promote quiet operation. 


As fluids, the Viscolites are easily 
applied—without waste. As adhesive 
films they minimize loss from the 
wiping, squeezing actions of meshing 
teeth. This permits long intervals 


Protect your Open Gears with this Black Magic that... 


between hand applications, minimum 

rates of feed with automatic oilers. 
Get “Black Magic” for maximum 

protection of your open gears. 


SOCONY-VACUUM OIL CO., INC. 
Standard Oil of N. Y. Div. - White Star 
Div. - Lubrite Div. - Chicago Div.”- 
White Eagle Div. - Wadhams Div - 
Magnolia Petroleum Co. General 


Petroleum Corporation of California. 


TUNE IN "INFORMATION PLEASE"—MONDAY EVENINGS, 9:30 E.S.T.—NBC 
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Air Express speeds 
the day shell listen to 


HER 


Yes, as industry races against time to 

make more and more radios, irons, 

washing machines and other goods the 

— wants and needs, Air Express is 
elping to get them faster. 

Here’s how. When a plant makes 
production changes, new tools, dies, 
machinery and parts are needed fast— 
critical material that is obtained via 
Air Express in a matter of hours. With 
such delivery speed, industry as a 
whole is gaining millions of man-hours 
in getting consumer goods back on the 
market and into the home, 


Specity Air Express-a Good Business Buy 


When time means man-hours saved, production gained, 
a customer made — Air Express “earns its weight in gold” 
as thousands of firms, large and small, have learned. mines | 5 tbs. | 25 the} 40 the. | Over 
Shipments travel at a speed of three miles a minute [a9 |sr00 |s1.00 |s100 |s140 | 95 
between principal U.S. towns and cities, with cost includ- [sav | 0s | 125 | 263 | «20 | 10s 
ing special pick-up and delivery. Same-day delivery be- [1.11 | 152 [438 [700 | Ws 
tween many airport towns and cities. Rapid air-rail service — {1 _| 1.6 | 2-19 | 875 [1400 | as. 
to 23,000 off-airline points in the United States. Service | 145 | 403 [2013 |3220 
direct by air to and from scores of foreign countries, 


TYPICAL RATE CHART 


GETS THERE FIRST 
Write today for “Jig Saw Puzzle,” a booklet 
packed with facts that will help you solve 
many a shipping problem. Air Express Di- 
vision, Railway Express Agency, 230 Park 
Avenue, New York 17. Or ask for it at any 
Airline or Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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book aid readers with only a modest 
knowledge of thermodynamics in using 
these tables efficiently for quick calcula- 
tions. 


Marine Engineering 


Marine Encineers’ Hanppoox (1945) By 
J M Labberton, Lieutenant Commander, 
USNR, Prof of Marine Engineering, New 
York University. Pub by McGraw-Hill 
Book Co, 330 W 42nd St, New York 18, 
N. Y. 2013 pp, 43x7, numerous illust and 
tables with typical curves, cloth. $7.50. 


This handbook is primarily for marine 
design engineers and technical students al- 
though it can be very useful to operating 
engineers as well. It is more than a revi- 
sion of Marine Engineers’ Handbook, by the 
late Commander Frank W Sterling, pub- 
lished in 1920; it is in fact a successor to 
his book. 

Reprinted from the fourth edition of 
Mechanical Engineers’ Handbook by Prof 
Lionel S Marks are much valuable mate- 
rial and expansive tables. Added to them 
is a completely new presentation of marine 
engineering practice, most of which is con- 
tributed by men who are closely associated 
with current developments in their respec- 
tive fields. 

Sections on mathematics, mechanics, heat, 
strength of materials, materials of engi- 
neering, machine elements, electrical en- 
gineering and engineering measurements 
are taken from Mecharical Engineers’ 
Handbook. 

Subjects covered in new form by the 
editors are power generation, hull and pro- 
pulsion, heating and ventilating, illumina- 
tion and sound, pumps and compressors, 
testing and trials of machinery. 


Industrial Chemistry 


INTRODUCTION TO INDUSTRIAL CHEMISTRY 
(1945) By W T Frier, General Electric Co, 
and A C Holler, U. S. Metal Products Co. 
Pub by McGraw-Hill Book Co, 330 West 
42nd St, New York 18, N. Y. 368 pp, 5}x8, 
illust, cloth. $3. 


Many power engineers in the chemical 
and process industries will welcome the op- 
portunity this book offers to understand bet- 
ter the chemistry of the processes going on 
around them. Written for those without a 
scientific background, the text deals with 
the elements of the chemical, metallurgical 
and ceramic industries in straightforward 
fashion, making clear the essential prin- 
ciples and serving as a useful introduction 
to more detailed and specialized books on 
specific processes and industries. 

(Continued on page 176) 


Correction 


On Data Sheet No. 156 (p 134, 
August 1945, Power) concern- 
ing 90-degree welding elbows, 
footnote d applies also to the 1- 
and 1%%-in. short-radius elbows 
of the Taylor Forge & Pipe 
Works. These elbows are avail- 
able in the standard weight only. 
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= KNOWN SINCE 1893 FOR HIGH-QUALITY 


DEPENDABLE 


PIPING 


cn PRE-FABRICATION AND INSTALLATION 


ical Benjamin F. Shaw Company is quali- 
ri , fied to prefabricate and erect pip- 
+ on ing—any place in the United States 
and Canada. 


BENJAMIN F. SHAW company 


2nd and Lombard Streets 
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IN NEW YORK, 
SAN FRANCISCO, BUFFALO, 
OR NEW ORLEANS 


NO. 641—600-pound valve equipped with double-end shaft and dual finned 
stuffing boxes for super-heated steam at 540 psi. 


The opening or closing time of the vane in an R-S Butterfly Valve varies from 
one second to an interval of several minutes. Such quick or slow action, coupled 
with the natural low head loss due to the valve design, provides wide adapt- 
ability in the handling of a multitude of materials and a considerable saving in 
power on pumping operations. 

The R-S Butterfly Valve offers simplified control and shut-off of volume and 
pressure. Adapted to elevated or sub-zero temperatures. 15 to 900 psi. Tele- 
phone the R-S District Engineer for quick action. 


n, Wis. 
POST POWER SUPPLY CO. 
0. Box 544 


Wis. 2635 


Atlanta 3, Ga. 
Cc. E. JONSON & ASSOCIATE 
Bona Allen Bidg. 
Walnut 2632 


Baltimore 18, Md. 
KONE co. 
11 W. 25th St. 
6200 


Boston 10, Mass. 
W. B. PARSONS CO. 
10 High St. 
4119 
Charlotte 2, N. C. 
LYDON- COUSART COMPANY 
304 Builders Bidg. 
3-4481 


Chattanooga 2, Tenn. 
EDGAR A. ROGERS 
Chattanooga Bank Bidg. 
7-4640 


Chicago 4, III. 
W. P. NEVINS CO. 
53 W. Jackson Bivd. 
Harrison 1473 
2, Ohio 
T. PORTER CO. 
M413 Union Central Bidg. 
Main 1299 
Cleveland 13, Ohio 
ASHMEAD-DANKS CO. 
Rockefeller Bldg. 
Main 6192 
Des Moines 9, lowa 
PRODUCTS, INC. 
420 Paramount Bidg. 
3-5156 


DISTRICT — 


Detroi ich. 
SPURGEON ‘COMPANY 
5050 Joy Road 
Tyler 7-2750 
Houston 2, Texas 
POWER SPECIALTY CO. 
1536 Mellie Esperson Bidg. 

Indian 
POWERPLAN EFFIGIENCYCO. 
Union Title Bidg. 
Market 4617 
Kenmore 17, N. Y. 
R. W. CRANE 
37 Parkwood 
DWLawr 8141 
Los Angeles 15, Calif. 
BUSHNELL 
& EQUIPMENT CO. 
117 W. ah St. 
Vandike 1359 
Milwaukee, Wis. 
T. E. HILGENBERG 
2307 N. 28th St 
Kilbourn 0345 
Minneapolis 2, Minn. 
GEO. R. MELLEMA 
1024 Plymouth Bldg. 
Main 6597 
New Orleans 12, La. 
JOHN H. CARTER CO. 
1013 Canal Bidg. 
Megnolia 184 
New York City 17 
F. H. YOCUM-A. H. GOODE 
Graybar 
Murray Hill 5-3370 
Philadelphia 44, Pa. 
FLUID CONTROLS CO. 
18 West Chelten Ave. 
Tenn. 0220 
Pittsburgh 22, Pa. 
J. F. HALLOWELL 
Columbia Bidg. 
Court 5362 


Refrigeration Notebook 
(Continued from page 134) 


Cc. E. JOHNSON ASSOCIATE 
1107 American Bidg. 
3-4810 


Rochester 4, N. Y. 
GEO. VAN VECHTEN 
217 East Avenue 
yer 4164 


St. s3,M 
RUSSELL’ PATTON 
3020 Olive St. 
Franklin 2836 
San Antonio 5, Texas 
POWER SPECIALTY CO. 
923 Milan Bldg. 
Fannin 7384 


San Francisco 4, Calif. 
BUSHNELL CONTROLS 
& EQUIPMENT CO. 
Mills Tower, 220 Bush St. 
Exbrook 1102 
Seattle 1, Wash. 

M. N. MUSGRAVE & COMPANY 
2019 Ley] 

Eliot 4 
Tulsa 4, 
DOUGLAS FRAZIER 
1524 So. Gary Place 
6-0384 


Washington 5, D. C. 
A. BURKS SUMMERS 
& ASSOCIATES 
411 Colorado Bldg. 
14th & G Sts., 4 


POST POWER’ SUPPLY co. 
920 Grand Ave. 


EXPORT SALES 
R. S. Products Corporation 
411 Colorado Bidg. 
14th & G Sts., N.W. 


VALVE Division R-S PRODUCTS CORPORATION 


4536 Germantown Ave. + Philadelphia 44, Pa. 
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BUTTERFLY VALVES 


Washington 5, D. C. 


the man who tried to mix calcium salt 
in an ice-making tank by depending on 
the agitator to do the stirring and dis. 
solving. The salt set into a solid mass 
that refused to melt: It finally hiad 
to be dug out with chisels. A good 
method is to circulate the water over a 
screen or open-mesh sack, in which the 
salt is placed. 

To keep the brine from being too cor. 
rosive, cool it soon after mixing, and 
add sodium dichromate in proper quan- 
tities. When salt is dissolved in water, 
it releases heat, which quickly warms 
the mixture. Warm brine is so much 
more active in attacking metals, caus. 
ing rust and eating off the galvanizing, 
that the mixture should be cooled to 
40 F or less, before being placed in the 
ice tank or pipe system. 

Sodium brines are usually clear, while 
calcium-chloride brines tend to be 
cloudy. Clarity of the solution has no 
bearing on whether it is corrosive. Clear 
brine can often be obtained by filtering. 
A new brine cooler may withstand be. 
ing frozen up at least once, with luck, 
but the practice is not recommended! 


Pan-American Society is offering a 4- 
page pamphlet to every business executive 
who is interested in either exports or im- 
ports from or to South America. This 
pamphlet covers Argentina, Bolivia, Brazil, 
Chile, Colombia, Ecuador, Paraguay, Peru, 
Uruguay and Venezuela. It gives popula- 
tions, ,areas, principal crops, livestock, 
minerals, industries, exports, imports, capi- 
tals, units of currency with their equiva- 
lent in U. S. dollars, etc., of these coun- 
tries. Society has also prepared a highway 
map of all Latin America and a list of 
suggestions for touring these countries. 
Write to Sociedad Panamericana (Pan- 
American Society) at Casilla 315, Quito, 
Ecuador, S. A., for free copies of each. 
Much time will be saved if requests are 
sent by air mail—l5c. to Ecuador. 


War Dept announces that flood control 
and rivers and harbors projects estimated 
to cost $900,615,500, some of them con- 
taining power projects, can be started now 
if funds are made available. By late spring, 
additional projects valued at $593,954,965 
can be ready for construction. The Corps 
of Engineers has submitted to the Budget 
Bureau estimates for deficiency appropria- 
tions which, if granted, would allow work 
to start this winter. Estimates for civil 
works to be constructed in the fisca! year 
opening next July 1 will be before the 
Budget Bureau in Jan. Flood-contre! proj: 
ects, on which work was stopped during 
the war, account for most of the jobs that 
can be started now. 
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“BLUE RIBBON” PRODUC 


THEY JEEPS 


BECAUSE THEY’RE SMALL, BUT POWERFUL, AND GO ANYWHERE 


For a small, tough, hard-working turbine that will go 
anywhere and do all you expect of it... get a Coppus 
“Blue Ribbon” Steam Turbine. 


Coppus Steam Turbines come in six frame sizes from 
150 HP down to fractional—so you can match more 
closely your job requirements. Each smaller size is 
priced correspondingly less, so by selecting “horse- 
power” instead of “elephant power” you save on in- 
vestment and installation cost. 


Many well-known manufacturers install Coppus “ Blue 
Ribbon” Steam Turbines on original equipment. They 
know Coppus quality will protect the reputation of their 
own products. The Coppus Turbine is also being used 


Write for Bulletin 135-9. Coppus Engineering 
Corporation, 172 Park Avenue, Worcester 2, Mass. 
Sales offices in THOMAS’ REGISTER. Other Coppus 
“Blue Ribbon” Products in SWEET’S, CHEMICAL 
ENGINEERING CATALOG, REFINERY CATALOG. 
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on many U.S. Destroyer Escorts, all Casablanca class 
aircraft carriers and 90% of all Landing Ship Docks. 


Like all Coppus “Blue Ribbon” products (blowers, 
ventilators, gas burners, etc.), the Coppus Steam Tur- 
bine is a precision-made product, with accuracy con- 
trolled by Johansson size blocks. Every turbine is 
dynamometer-tested before shipment. 


More than 85% of all orders since 1937 have been re- 
peat orders, 


— | 
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every pound of fuller’s 


in a HONAN-CRANE PURIFIER. 


is due in large part to Honan-Crane’s ability to use loose _ 


- fuller's earth as the filtering medium. A Honan-Crane 


‘i. an Erewee size turbine would contain at least 


‘is attributable to their unusually great filtering © 
ity, plus the fact that fuller’s earth is the best known _ 


div forthe ample of of | 


contamination from Turbine Oil. 
Honan-Crane Purifiers, using 
 fuller’s earth, will remove the 

most microscopic solid and will 
also remove excessive acids, 


~Honan-Crane Corp. 


HOUDAILLE- HERSHEY 
“CORPORATION 


164 (866c) 


New Equipment 
(Continued from page 144) 


Method consists of spraying cooling water 
over coils in which refrigerant is expanded; 
water falls into a tank and recirculates in- 
dependently of distributing system. Capaci- 
ties range from 4.7 to 137 tons refrigeration 
with water deliveries from 11 to 220 gym. 
Large 137-ton model measures 105 in. |ong 
x 88 in. high x 60 in. wide. Niagara 
Blower Co, 6 E 45th St, New York 
17, N. Y. 


Ashestos Gaskets 


BRASs-WIRE-INSERTED asbestos-yarn Palmetto 
gaskets come with seams on the side away 
from applied pressure and hand-blocked to 
accurate size. Coated and cemented with 
heat-resistant compound, gasket is fabri- 
cated to provide resilience and compress. 
ibility under high heat and pressure. 
Woven cloth for high-pressure gaskets pro- 
vides material for metallic sheet packing. 
and metallic gasket tape. Each commodity 
comes with heat-resistant compound already 
applied. Greene, Tweed & Co, 238th St 
and Bronx Blvd, New York 66, N. Y. 


Portable Blower 


A 2-SPEED, ELECTRIC AIR BLOWER develops 
powerful blast of air or, if desired, gentler 
blowing action. Unit weighs less than 14 
lb, contains universal 1-hp motor, available 
in any specified voltage from 100 to 275 v. 
sealed ball bearings, 3-wire rubber-covered 
cord and grounded housings. The Ace Co, 
12 North Orange St, Ocala, Fla. 


Air Filter 


STEEL-HOUSED CAST-IRON ADAPTER BASE. Far- 
Air EC filters come in 7- to 14-in. diam 
eters and 90- to 730-cfm capacities. Filter 
element, spirally -wound in 2-in. packs, 
employs herringbone, crimped screen de- 


sign. Farr Co, Los Angeles, Calif. 


Seating Material 


THERMOPLASTIC COMPOUND, based on a2 
ethyl-cellulose flake, seals condensers and 
rectifiers from moisture, and battery unit 
from acid leakage. Developed for wartime 
radio-proximity fuse, Cliderite is reputed 1 
have many desirable characteristics such 
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“More headroom” with 
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SUPER-SILVERTOPS 


@ Many users of Anderson Super- 
Silvertops have commented on the 
advantages of “more headroom’”— 
another advantage of having the 
U-tube inside the trap case. The 
saving in headroom of from 3 to 
6 inches is a lot, if the ceiling or 
installation gets down close to head- 
level. On floor installation this 
feature is not so important, but 


on unit heaters and other overhead uses, it 


is appreciated. 


On any installation, simplified piping with 
Anderson Super-Silvertops saves fittings and 


Super-Silvertop piped 

straight-in-line or as 

an elbow needs but 
one fitting. 


labor. On every installation, you 
get maximum heat and long, trouble- 
free trap life. Find out all about 
it; get your copy of “How to Choose 
a Steam Trap” ... This helpful 
book tells where, when and why 
to use steam traps, what size, what 
type and in what way to install 
them. It shows how Anderson 
Super-Silvertops are constructed and 


points out the savings. Ask for your copy 


—it’s free! 


THE V. D. ANDERSON COMPANY 
1934 W. 96th Street - 


Cleveland 2, Ohio 
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as: (1) ability to adhere to metal, glass, 
other plastics (2) durability and toughness 
above 200 F and below 0 F and (3) imper. 
meability to moisture and concentrated acids 
and alkalies. Ernest Bischoff Co, 50 E 
42nd St, New York, N. Y. 


Hand Truck 


STRESS-TESTED UNDER LOAD of 5000 Ib, light 
hand trucks have frames cast in one solid 
piece of aluminum. Smallest of three sizes 
weighs 36 lb, larger sizes carry special clips 
on the sidebars for safe handling of barrels 
and similar freight. 

Wheels may be ordered separately for dol. 
lies and other industrial freight-handling 
equipment. Timken tapered bearings serve 
all wheels that come in 6-, 8-, 10- and 12-in, 
diameters. Northrop Aircraft, Inc, Haw. 
thorne, Calif. 


AC Test Set 


Srationary 15,000-v 2-KVA-CAPACITY test set 
Performance of a diaphragm operates from any single-phase 60-cycle 


control valve is dependent on 115-v source to provide variable test volt- 
raga ages and power up to rated values. Set 
the operating characteristics, consists of oil-insulated step-up transformer 


in dividually and collectively with a separate vertical control panel. It 


measures 23x18x25 in. and contains vari- 


of its three component parts able-voltage auto transformer, double-scale 


> switchboard voltmeter, voltmeter scale se- 
Diap hrag m Motor, lector-switch and an air circuit breaker 


Inner Valve, and Valve with instantaneous overload trip, and red 
Bod signal lamp. General Electric Co, Sche- 
y: nectady 5, N. Y. 


Fisher Diaphragm Control 

Valves incorporate compo- 
nent parts that are correctly en- 
gineered, machined and assem- 
bled to function as a complete 
control unit. Each part retains its 
own required operating character- 
istics yet collectively the three 
parts assure the preferred per- 
formance characteristics required 
of the complete unit. 


DIAPHRAGM MOTOR 


(1) Large area —- Sar (2) Spring designed to avoid over 
.stress — accurately calibrated. (3) Friction or hysteresis minimized. (4) Per- 

formance ae cteristic—straight line relation between pressure to diaphragm Counterbore Set 
vs. stem s e. 


ADJUSTABLE, 4-PIECE, COUNTERBORE SET for 
INNER VALVE spot facing cuts any fractional or decimal 


diameter within } in. to 1} in. OD, manu 
and by close control of facturer states. Chip clearance allows fas 
port contour machining. ected materials for resistance to corrosion, ter feed and higher rpm speeds. Cross-lip 
and (3) Skirt quided or top and bottom guided — conven- or shoulder around 
rolling or percentage type characteristics. the pilot hole; it is further claimed = 
VALVE holes may be counterbored to any depth. 
BODY Robert H Clark Co. 9330 Santa Monica 
(1) Large flow passages minimize friction losses. (2) Full port openings de- Blvd, Beverly Hills, Calif. 
velop full line area. (3) Distance between perts avoid inner valve inter- 
to (4) Wall section built to ASA standard — iron bodies 250 
. — stee es 600 lbs. regardless of end fittings. (5) Deep packing stuiff- 
ing box with molded packing and lubricated. Steam Treatment 


Post-BOILER CHEMICAL TREATMENT injects 
GOVERNOR COMPANY vapor in main steam line of heating syste™ 
441 Fisher Bldg, MARSHALLTOWN, IOWA through an electrically heated Pressure-J¢t 


Heating element, electrically supplied, lies 
(Continued on page 170) 
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vour turbin 


installation plan 


should 


PERHAPS you haven't thought of turbine oil as part 
of the turbine installation problem at this stage of 
your planning. But there is one oil that differs so 
much from other turbine oils that its use affects your 
plans all the way back to the drafting board. This oil 
—Nonpareil Turbine Oil—brings real economy in 
auxiliary equipment, in plant space, and in total 
investment. 


Nonpareil Turbine Oil is guaranteed for the life of 
your turbine. That's not merely a way of saying “Non- 
pareil is a long-lasting oil.” It means that Nonpareil 
should be considered as part of your turbine invest- 
ment just as much as the auxiliary equipment which 
goes with the turbine. 


HERE ARE SOME OF THE REASONS— 


1. Less space is required for a turbine and its 
auxiliary equipment when Nonpareil is used. One 
fill of oil is all that is needed for each turbine. No 
space is needed for extra storage tanks or batch treat- 
ing and settling tanks. 


2. Less equipment is needed, such as pipes, fit- 
tings, pumps and tanks usually required where oil 
must be treated. 


3. Lower operating and maintenance costs because 
there is less equipment to maintain. 


Take time now to prove to yourself that Nonpareil 
Turbine Oil lives up to its written guarantee —that it 
eliminates turbine oil maintenance and deposits 
caused by oil deterioration. Test it in one or more of 
your present units. You'll be convinced it’s the oil 
you want to match the efficient, generating equip- 
ment you install. 


Write Standard Oil Company (Indiana), 910 South 
Michigan Avenue, Chicago 80, Illinois, for a Lubrica- 
tion Engineer to help you make the test. 


Buy and hold more Victory Bonds 


OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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Superla Greases are available in two types and a wide 

range of grades. You will therefore find them the 

answer to better lubrication of anti-friction bearings 
under many operating con- 
ditions. 


Just a few examples are 
briefly described here. The 
booklet gives more details 
of the properties and qual- 
ities of Superla Greases. It 
may help you save mainte- 
nance and money by show- 
ing you how to reduce 
bearing failures. Write 
Standard Oil _Company 
(Indiana), 910 S. Michigan 
Avenue, Chicago (80), 
Illinois, for a free copy of 
the booklet. 


mm Wet-end roll bearings on paper mills 
are particularly difficult to lubricate 
because they are subjected to a constant 

shower of water. They require a high grade moisture- 
resistant lubricant such as Superla Numbered Greases, 
which are lubricating many installations of this type. 


In Jordan bearings, pressures are high 

and excessive temperatures frequently 

occur. The high grade Stern Stafford anti- 
friction bearings pictured above have been successfully 
lubricated for a number of years with high temper- 
ature Superla X Grease. 


< 


mm Because all bearings can’t be oper- 
~ ated in air-conditioned surroundings, 
some, like the crusher bearings pic- 
tured above, need the all-weather protection of 
Superla Grease. Before Superla was used, these bear- 
ings twice needed replacing because of summer over- 
heating, which allowed the grease to leak out and 
dust to get in. With Superla Grease, no bearings have 
failed, summer or winter. 


Buy and hold more Victory Bonds 


OIL COMPANY (INDIANA) 
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THE COTTRELL PROCESS OF 


ELECTRICAL PRECIPITATION | 


EF: GAS CLEANING, smoke abatement and removal of dust, 


fume, tar and other suspended matter from gas, there has been 
one universally accepted process for more than thirty years. In an- 
swer to your special problem, a Cottrell installation incorporating 
this rich experience in research, development and worldwide oper- 


ation means the complete fulfillment of your requirements. 


RESEARCH CORPORATION 


NEW YORK 17: 405 LEXINGTON AVENUE 
CHICAGO 3: 122 $0. MICHIGAN AVENUE 
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3 STEPS TO FEWER 
PACKING REPLACEMENTS 


/ ¢ Make up your mind 
to put an end to power- 
wasting leaks and fre- 
quent time-wasting re- 


placements. 


2. Ask the Belmont 
distributor to show you 
the handy PACKING 
RECOMMENDATION 
CHARTS. 


3 - Standardize on the 
right Belmont packing 
at every point. 


Belmont Distributors are located in every large industrial center, 
ready to serve you promptly from local stocks. Get the PACKING 
RECOMMENDATION CHARTS from the one nearest you — or 


send the coupon to us. 


‘on the blue-and-orange box 


THE BELMONT PACKING AND RUBBER COMPANY 
Butler & Sepviva Streets, Philadelphia 37, Pa. 


Gentlemen: Please send PACKING KECOMMENDATION CHARTS 
for the services checked: 
(Steam ... Water... Water ... (Brine... (Ammonia... 
Acids & Caustics... (J) Air... [)Gas... Oi... Gasoline... 
() Asphaltic & Tar Products... 


at the bottom of a small cylinder in which 
chemical-treatment solution reaches oper. 
ating conditions up to 350 F and a mavi- 
mum pressure of 150 psi. Chemically laden 
fluid discharges through a jet in the steam 
line beyond the boiler and becomes a vapor, 
mixing with outgoing steam. Pressure-Jet 
Systems, Inc, Milwaukee 3, Wis. 


Materials Handling 


CAM-LEVER MECHANISM AND CHAIN grab and 
hold steel barrels, plates, cumbersome })a- 
terial in a viselike grip. This Granny Gri 
device consists of two stamped alloy-sive] 
bodies and an alloy chain. Jaws of grip. 
ping piece are } in. when open. Boyer. 
Campbell Co, 6540 St. Antoine %1, 
Detroit 2, Mich. 


Sealing Compound 


LEAKPROOF JOINTS, with allowance for 
metal change, becomes possible, manufac. 
turer states, with a ready-to-use nonsoluble- 
in-gasoline compound known as Black 
Magic. Its field embraces a large variety 
of liquids except alcohol and alcohol-based 
fluids. Bowser Inc, Fort Wayne 2, Ind. 


Voltage Regulators 


IMPROVED, VIBRATING, HEAVY-DUTY voltage 
regulator contains reverse-current relay, 
voltage control and current limiter. Sealed 
in a dust-tight, waterproof inclosure, unit 
works in any position and is reputed to 
withstand vibration and shock in use with 
mobile or stationary gas engines. Capaci- 
ties range to 30 amp at 6- to 32-v dc. and 
45 amp at 6- to 12-v de. R-B-M Mfg Co, 
Logansport, Ind. 


Bulldozer 


CABLE-CONTROLLED BULLDOZERS and scrapers 
have completed predelivery tests and will 
be available either late this year or early 
in 1946. Among the outstanding features 
advanced by the manufacturer are 


‘forced, easily-adjusted blades, quickly 


mounted and correctly grooved 
high lift. low drop and straight or ane!ing 
cut. Caterpillar Tractor Co, Peoria 8, 
Ill. 


Control Fan 


VARIABLE-PIICH THERMOSIATICALLY 
TROLLED fan serves to meet internal-combus 
lion engine-cooling variations by change 12 
air supply. A built-in. heavy-duty erna 
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affles check erosion 


heater tubes 


ES were failing in a horizontal chemical 
heater after three years of service, yet simi- 
lar tubes in a vertical heater showed no corro- 
sion after 13 years. Steam enters the top of the 
shell at one end under 38 lbs. pressure and is 
removed as condensate atthe bottom near 
the opposite end. Caustic flows through the 
tubes. Failures were occurring in the first 18 
inches from the tube sheet where caustic 
enters and maximum condensation of steam 
occurs. 

Sections of the tubes were submitted to 
Secovill and subjected to examination. Little 
scale or corrosion was found, on either surface, 
but the outside surfaces showed uniform thin- 
ning along their lengths. Wall thickness was 
reduced approximately .005” to .01”. 


MISSING FILM LEADS TO CAUSE 


Scovill traced this thinning of the walls to 


erosion, caused by impinging steam and con- 
densate. This erosion was of sufficient magni- 


— 


COV 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


A 


Souice in Manuals . 


CONDENSER TUBES. 


ONE PRODUCT...THREE SERVICES. 
. Sewtce in Metals 


tude to destroy the protective films, exposing 
clean metal surfaces to progressive corrosion 
by condensate and gases. Scovill suggested an 
alternative in the arrangement of baffles to 
minimize erosive action on the tube surfaces. 
This change was made and tube life was im- 
proved. The tube material has excellent. re- 
sistance to corrosion by caustic and also to 
corrosion by steam and condensate, so no 
change in tube alloy was required. 


OTHER SCOVILL SERVICES 


In addition to Service in Men — consisting 
of consultation on tube problems and installa- 
tion methods, Scovill offers two other services. 
Service in Metals covers the selection of alloys 
and study of specific problems in field and 
laboratory. , Service in Manuals offers literature 
on condenser and heat exchanger tubes. For a 
copy of’ the booklet Scovill Condenser Tubes, 
address Scovill Manufacturing Company, 13 


Mill Street, Waterbury 91, Connecticut. 


Service in Mons i 
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®@ BUELL DUST RECOVERY SYSTEMS 
are used throughout industry in the 
collection or reclamation of many 


kinds of dust, in numerous 
production and process 
operations, 

Hundreds of satisfied industrial 
users will attest to Buell’s— 
“High Efficiency, Low Maintenance, \ 
Long Life.” 


DUST RECOVERY 
| SYSTEMS 


(867c) 


BUELL ENGINEERING COMPANY, INC. 


70 Pine Street, New York 5, N. Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 


therm thermal power element responds to 
temperature change and varies the pitch of 
the fan blades to meet this change. Thermo. 
control fan applications appear in heavy- 
duty equipment of classification of trucks, 
buses, diesel locomotives. Evans Products 
Co, 15310 Fullerton Ave, Detroit 27, 
Mich. 


Drawing Board 


STEEL-FRAME WELDED-TUBULAR-STEEL main 
member makes reinforced drawing board of 
lasting strength. Adjustable to a maximum 
tilt angle of 60 deg, 6-in. up-and-down 
movement, manufacturer states its light 
weight and rubber feet provide ease of move- 
ment and adjustment. Binkins Tool & 
Mfg Co, 1513 Springwells, Detroit 9, 
Mich. 


Lift Truck 


QUICK-CHANGE BOOM ATTACHMENT extends 
service of high-lift platform trucks. De- 
tachable boom latched to platform of truck 
enables transportation of heavy, odd- 
shaped material not suitable for normal 
platform lifting. For elevating and lower- 
ing boom load by cable, a separate motor 
is included, which is equipped with a lead 
fitted for use with the truck’s regular bat- 
tery. Elwell-Parker Electric Co, Cleve- 
land, Ohio. 


Metal Deoxidizer 


MILD, ACID IN NATURE, Deoxidant No. 3 re: 
moves flux, welding and brazing scale, re 
ports its maker, without serious etching o! 
surfaces. Not a bright dip, nor intended for 
ordinary pickling, compound leaves little 
smut upon removal of oxides. Optimus 
Detergents Co, 239 Church St, Mata 


wan, N. J. 


Rotary Pump 


SELF-ADJUSTING, ROTARY PUMP with flat-bel! 
or direct-motor drive in capacities from 
to 750 gpm at pressures to 100 psi adapted 
to filter and transfer applications. Pump 
operates on “swinging vane” principle * 
that buckets move farther out of the 
recesses of the rotor as tip wear progresses 
Compensating bucket action maintall: 
normal capacity up to the critical pol! 
when buckets are replaced. 

To replace, pump head-plate is removed 
and new buckets are inserted, without a0! 
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Exciusive with FARRIS Relief and Safety 
Valves, “Precision Alignment’ is an engineering 
achievement of improved valve design. It required 
the development of special techniques for fixtures, 
tooling, and precision machining. That hard-hitting 
combination results in unprecedented close toler- 
ances in the alignment of spring, stem, disc, guide, 
and seat . . . precision operation. On Guard — 
always! 


With FARRIS ‘Precision Alignment,” 100% of the 
valve spring effort is exerted directly upon the pres- 
sure to be controlled. No spring power is dissipated 
in drag caused by angular distortion. Super-accuracy 
and dependable control of pressure-relief is thereby 
secured .. . On Guard — always! 
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For water, oil, steam, air, 
pressures to 150 Ib. Sizes 


SAFETY and RELIEF VALVES 


"FARRIS ENGINEERING CO., 366 Commercial Ave., Palisades Pork, N. J. 


FARRIS SAFETY VALVE TYPE 2350 — Eco- 
nomical first cost and maintenance. Full inlet 
port. Meets ASME code. Flanged or screwed 
outlets. Semi-steel 250 Ib.; cast steel, 600 Ib. 
Bronze '/2” to 2”. Steel or semi-steel 2” 
to 6”. 


Minimum blow-down is accomplished by quick, 
precision-tight reseating of the disc on the seat after 
over-pressure has been relieved to normal pressure. 
Remember, minimum loss of pressure from relief 
action assures economical, uninterrupted operation 
of your plant. 


Exclusive with FARRIS, precision alignment is On 
Guard — always. . . with added safety and protec- 
tion for your equipment from over-pressure dangers. 
FARRIS Relief and Safety Valves are dependable. 
They are built for long-life service. Specify FARRIS 
-— and you’re safe — ALWAYS! 


Write today for our Specifications Bulletin 


FARRIS DIAPHRAGM RELIEF 
VALVE TYPE 1000—All bronze 
construction, meets Navy Spec. 
45V26. No packing gland; for 
back pressures. Relieves ca- 
pacity at 20% over-pressure. 
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‘The men who know more than just the equipment 
they handle, know the fundamentals needed in any combustion 
job anywhere—they are the men who get ahead. Records here 
at Hays Institute prove that it is this sort of men who have taken 
Hays training and who urge others to profit by their experience. 


Combustion Engineering 
is A Paying Profession 
The most rapidly developing field 
in engineering is Combustion. And 
today, with power plants loading 
present equipment to the peak, the 
need for men who can cut the load 
strain, cut fuel costs and get the 
most out of the plant is resulting in 
top-scale rewards. Such men will be 
needed even more to guide installa- 
tion of new equipment. 
You Begin To Advance With 
Your First Hays Lesson 
The Hays Home Study Course in 
Fuel and Combustion Engineering 
will train you through simple, easy 
reading in your spare time. It is 
practical all the way through. Hays 
Institute has specialized for 28 years 
in Combustion Efficiency training. 
Grateful graduates tell us they begin 
to get better Combustion results right 
after their first lesson. 


Write for Free Book Now! DON'T DELAY! MAIL COUPON TODAY! 


Experience Alone Can't 
Make Trained Experts 


Knowing your own equipment is 
not enough today. You need a 
knowledge of Combustion funda- 
mentals. When you have it you can 
handle any Combustion equipment 
and handle your present equipment 
better. The Hays course brings to- 
gether all the information on Com- 
bustion, all the latest developments 
in the field. Experienced men need 
it, yet anyone can understand it. 


Endorsed By Engineers 
And Plant Operators 


We want you to see the list of 
leading Combustion Engineers, cor- 
porations, and power plant operators 
who endorse this down-to-earth 
course. They know it gets results. 
They tell you this in our Free Book. 
They urge you to take this course be- 
cause there is nothing else like it. 


You can’t lose by getting the facts. We'll send our book, 

~ 3. “Opportunities for the Combustion Expert” without obliga- 
tion or expense to you. Learn how every lesson is admin- 

istered by trained staff men who give the utmost in help and 


guidance. Get complete outline of course. Learn how to be- 
come a key man in Combustion. Send in the coupon now! 


HAYS INSTITUTE OF COMBUSTION 


430 N. MICHIGAN AVE., CHICAGO 11, ILL. (Dept. 18) 
Our 28th Continuous Year 


City 


HAYS INSTITUTE OF COMBUSTION, 
430 N. Michigan Ave., Chicago II, IIl.—Dept. 18 
Please send me your Free Book "Opportunities for the Combustion Ex- 
pert''—No Obligation. 
State = 
Company Name. 


adjustments. Pump also comes with re. 
movable liner for use with dirty solvents 
that develop an abrasive action on liners, 
Now available in 10-, 20-, 35- and 50-gpm 
units. Blackmer Pump Co, Grand 
Rapids, Mich. 


industrial Apron 


DouBLE COATED WITH AMERIPOL synthetic 
rubber, apron comes in two sizes, 29x35 in, 
and 34x45 in., with hemmed edges and 
attached neck and waist tapes. Manufac. 
turer claims that it is (1) waterproof (2) 
acid and caustic resistant and (3) impervi- 
ous to oils, gasoline, benzol. B F Good. 
rich Co, 450 S Main St, Akron, O. 


Heat Exchanger 


ELECTRICALLY HEATED, LOW SKIN tempera. 
tures permit heat exchanger application if 
steam is not available or piping difficult, 
Resistors incased inside a length of Brown. 
weld fintube carry a current density of 4 
kw per lineal foot, which results in about 8 
watts per square in. on tube surface. Brown 
Fintube Co, Elyria, O. 


Proportioning Pump 


HORIZONTAL POSITIVE-DISPLACEMENT, chemi- 
cal-proportioning pump delivers constant, 
manually controlled flow at pressures up to 
5000 psi. Hydraulically balanced dia- 
phragm within the reagent heads responds 
to hydraulic-fluid pressure developed by pis- 
ton displacement. Stroke adjustment of the 
piston permits varying flow rates while 
pump operates. Del Pulsafeeder receives 
its drive from direct-motor connection. It 
comes in five sizes from a-few-cc-per-hr to 
10-gal-per-hr capacity. Lapp Insulator 
Co, Inc, Process Equipment Div, Le 
Roy, N. Y. 


Power Winch 


STEEL-JAW CLUTCH gives quick, positive ac 
tion under all stresses, it is claimed. Pow- 
ered from truck engine, winches come ip 
12,000-, 18,000- and 25,000-lb capacities. 
Each model of cast integral worm-gear 
construction carries an oil-cooled fully ad- 
justable automatic brake. Fruehauf 
Trailer Co, 10940 Harper Ave, Detroit, 
Mich. 


Fluorescent lamp is electronic—its light 
is produced by electric current actioD 
which flows through space between two 
lamp ends. Incandescent light bulb is not 
classed as electronic, for electric current 
flows entirely within metal filament. 
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don’t delay 


When you need a Union 


Bronze to Bronze Ball Joint 
Seating Permits Instant Uncoupling 


Because Darts seat perfectly—without ruinous wrenching— 
they may be uncoupled instantly as often as needed in other 
locations. Bodies and nuts—made of high-test air-refined 
malleable iron—are practically unbreakable. 


Ask your supplier to send Darts— 


the most economical in length of 


DART UNIONS LIVE LONGER 


E. M. DART MFG. CO., PROVIDENCE, RHODE ISLAND 
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‘is necessary to understand this book. It is 


(Continued from page 160) 


Opening chapters deal with chemistry 
fundamentals—atoms, molecules, valence, 
radicals and acids, bases and salts. A chap. 
ter on energy relations in chemical reac- 
tions leads into specific chapters on iron 
and steel, slags and high-temperature chem- 
istry, aluminum, magnesium, manufacture 
of chemicals, silicates, glass and colloids, 
ceramics and cement, industrial water, 
fuels and combustion, organic chemistry, 
plastics, rubber and petroleum refining. 


Boiler Rooms 


Room Questions AND ANSWERS By 
Alex Higgins, consulting engineer; director, 
engineering extension courses, Provincial 
Institute of Technology, Calgary, Alberta. 
Pub by McGraw-Hill Book Co, 330 W 42nd 
St, New York 18, N. Y., 134 pp, 114x8}, 
cloth, illust. $3. 


Much of the material in this book ran 
serially in Power in 23 installments, from 
March 1943 to February 1945. Reader in- 
terest, as determined by monthly editorial 
surveys, was remarkably high, presumably 
for three reasons: (1) A very large per- 
centage of power men have important 
boiler-room responsibilities. (2) The ques- 
tion and answer technique has always been 
popular with power men. (3) Higgins’ 
answers are direct, clear and profusely illus- 
trated with understandable drawings. 

No college background in engineering 


ideally suited to the need of practical en- 
gineers studying for higher grades of li- 
cense. It will be equally useful to technic- 
ally trained engineers who wish to add to 
their store of everyday practical knowledge 
of power equipment. 


Diese. Enerne Catatoc (Vol 10, 1945) 
Pub by Diesel Engines, Inc, 2 W 45th St, 
New York 19, N. Y. 327 editorial pages. 
10x13} in., illust (two colors), spiral bind- 
ing, simulated leather cover. $10. 


This latest edition follows the pattern of 
previous volumes, giving descriptive data on 
the engines built by 52 manufacturers and 
similar information on injection equipment. 
drives, superchargers and other accessory 
equipment. 

In the engine section, the various types 
and sizes of units built by each manufac- 
turer are comprehensively described, with 
numerous photographs of engine parts and 
sectional views, many in two colors. Each 
manufacturer's line is summarized in a 
table giving model numbers, cycle, horse- 
power, number of cylinders, bore, stroke, 
speed, type of fuel system, field of applica- 
tion and starting method. 

Presenting in one place, as it does, cata- 
log information on all leading diesel en- 
gines built in this country, this volume 
should prove most useful to anyone contem- 
plating purchase of diesel equipment or in- 
terested in surveying the construction fea 
tures of today’s engines. 


(Continued on page 178) 
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HfY GOULDS PUMPS KEEP PUMPING COSTS DOWN 


Getting the most out of a pump is first 
a matter of selecting the right pump for 
the job. Whether the installation re- 
quires a rotary, centrifugal, reciprocat- 
ing or jet design, you can select the 
right pump from Goulds standard line 
that will do the job for the least outlay. 

Goulds can offer such a selection be- 
cause of 97 years of experience in 
meeting all types of pumping prob- 
lems. In practically every liquid hand- 
ling industry Goulds Pumps are at 
work. You shouldn't overlook this fact 
when selecting a pump. 


‘In terms of capacity Goulds pumps. 
handle from 10 G.P.M. to 15,000 G.P.M.. 
With respect to head or pressure, 
Goulds pumps range from 10 ft. head. 
to 3200 ft. head. As for service, Goulds 
pumps can be used for liquids ranging 
in consistency from clear water to pulpy 
liquids. 

This combination of pump designs 
and operating ranges permits you the 
widest possible selection. Goulds gives 
you the pump for the job... and that 
is the first step towards lowering your 
pumping costs. Literature on request. 


PUMPS, INC. 


SENECA FALLS, N.Y. 


the PUMP FOR the JOB 
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BUT A LAMINUM SHIM doesn't 
stop there. You get certainty of accu- 
racy in factory assembly of gears and 
bearings of all kinds (with less super- 
vision) plus the ease with which ad- 
justments in service may be made with 
the same Laminum shim. Advantages 
too great to be minimized. Bulletin and 
application photo chart on request. 


Laminum shims are cut to your specifications. 
For maintenance work, however, shim materials 
are sold through industrial distributors. 


Laminated Shim Company, Inc. 
61 Union Street @ Glenbrook, Conn. 


178 (868c 


THE SOLID SHIM THAT 


FOR 
ADJUSTMENT 


Booklet Reviews 


Price Contro: Be Retainev by 
Harold N Moulton and Karl T Schletter. 
beck. Pub by the Brookings Institute W ash. 
ington 6, D. C. 43 pp, 50¢. An imporian, 
contribution to a present-day problem. Ar. 
guments supporting price control are ana. 
lyzed from case histories growing out oj 
experiences after the last great war. Fun. 
damental principles of supply and demand, 
partial economic controls and other basic 
concepts come in for review in discussing 
and developing the theme. 


CapitaL Goops InpusTRIES AND Postwas 
Taxation Pub by Machinery and Allied 
Products Institute, 221 N LaSalle St, Chi. 
cago, Ill. 22 pp, Available without cost, 
With present pressures on the nation’s over. 
all tax economy the status and opinion of 
the capital goods industry is reviewed and 
presented. Arguments are advanced for 
the position of risk capital from individual 
and corporate viewpoints. 


Secuine A City to Inpustry by Herbert § 
Swan, industrial consultant, 299 Broadway, 
New York 7,N. Y. Pub by Herbert S Swan, 
12 pp, 40¢. This brochure highlights the 
thorough study cities should undertake to 
attract and hold industries successfully, 
Throughout the booklet the development of 
a broad economic advantage for a given 
community is stressed as a prime need ina 
growing community competition. 


A Primer ror Postwar Prosperity written 
and pub by J Walter Thompson Co, 420 
Lexington Ave, New York, N. Y., 45 pp 
plus charts 16¢. A most stimulating treat- 
ment of an oft-feared subject. Simply pre- 
sented with short one-page, illustrated pre- 
mises, booklet moves rapidly to a summa 
tion of higher production levels and liv- 
ing standards based on experience of period 
following last war. 


ORGANIZATION OF TECHNICAL RESEARCH 1) 
Inpustry Industrial Research Institute, Inc, 
60 East 42nd St, New York 17, N. Y. 16 pp, 
available without cost. By questionnaire 
and consultation, data from member oF 
ganizations were compiled and form the 
basis for this monograph. Budget, person 
nel, developments, scope are among the 
items discussed. 


APPRENTICE TRAINING FOR RETURNING SERV: 
IcEMEN Pub by War Monpower Commission. 
Apprentice Training Service, U. S. Dept 0! 
Labor, 1778 Pennsylvania Ave, N. W. Wash- 
ington 25, D. C. 12 pp, available without 
cost. Information for the returning serv 
iceman on apprentice training programs, 
financial benefits of veteran’s legislation 
as applied to apprentice training, and steps 
to meet the procedure are covered. A list of 
100 skilled trades based on apprentice trail: 
ing is also included. 


RetativE Spontaneous Heating TENDEN 
cies oF Coat, Technical Paper 681 by JL 
Elder, L D Schmidt, W A Steiner and J D 
Davis. Supt of Documents, Governmem 
Printing Office, Washington 25, D. C. 10¢ 
Self-heating tendencies of 46 samples o 
coal, varying from low volatile bituminous 
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. 1. Higher lubricating value— for more 
effective protection. 


~o Greater resistance to oxidation — for 
longer lasting protection. 


3. Non-foaming. 


= 


"These Diesels have given uninter- 
rupted service-with pegligible main- 
costs for over 16 years — 
thanks largely to efficient lubrica-‘ 
tion with Gulf Parvis Oil. 


of better Diesel lubrication 
with the improved Gulf Parvis Oil: 


ULF PARVIS OIL is writing a list of tangible 

benefits in the operating records of hun- 

dreds of industrial and marine Diesels. The list 

includes greater efficiency, lower maintenance 
costs, fewer shutdowns, and longer service life. 


LUBRICATION 
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Read at the left the important reasons for the 
outstanding performance of Gulf Parvis Oil. 
Every one of these features points to better lubri- 
cation of your Diesels—call in a Gulf Service 
Engineer today and ask him to recommend the 
proper grade to fit your particular requirements. 

Gulf Parvis Oil—and the more than 400 other 
quality oils and greases in the Gulf line—are 
available to you through 1200 warehouses in 30 
states from Maine to New Mexico. Write, wire, 
or phone your nearest Gulf office. 


GULF OIL CORPORATION - GULF REFINING COMPANY 


Division Sales Offices: 


Boston New York Philadelphia Pittsburgh Atlanta 


New Orleans + Houston * Louisville - Toledo 


Gulf Oil Corporation - Gulf aiotes Company P 
3800 Gulf Building, Pittsburgh 30, 


Please send me, without pion toll complete information on the new 
improved Gulf Parvis Oil. 


Address 
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IN 


HERE'S HOW TO GET 


| ALIGNMENT OF 
‘PIPE VALVES 


FITTINGS! 


The Westport Joint produces 
welds that are sound — fusion 
buttwelded joints that are made 
from one side only, with com- 
plete penetration to the root of 
the weld. 

This provides greater fiexibil- 
ity in alignment of your pipe, 


valves and fittings, and is espe- 
cially suitable in the welding of 
heavy wall piping for high pres- 
sure temperatures! 


ENGINEERS’ NOTE 


Do you have any piping prob- 
lems we might be able to help 


THE WESTPORT 
WELDED JOINT PROVIDES: 


I Greater Flexibility in alignment of pipe, 
ping jobs are 
a e penetration at the root of the today being done by W. K. 
#8 No constriction in pipe area due to Back- Mitchell & Co. Years of pip- 
ing Rings ing research has taught us the 


solution to piping troubles. If 
we can be of help, please call 
on us. Our engineers are al- 
ways at your service. 


4 No sacrifice in strength of the pipe due 
to removal of wall or Backing Ring 

% Smooth pipe contour at base of weld 
with no “icicles” or protrusions 

Meets A.S.M.E. Code requirements 


ae 


wal: 


“asses 


gue 10 
mill teler2a7ces 


Iustrated above is the Westport Method . . . consisting of the use of a joint in which the 
ends to be welded are formed and machined to provide a special U-shaped groove ... join- 
ing the lips at the root of the weld by the oxyacetylene process .. . and completing the joint 
by the usual electric arc procedure. 


WRITE FOR BULLETIN AND DESCRIPTIVE LITERATURE 


W.K. MITCHELL & CO., INC. 


PHILADELPHIA 46, PENNA. 


1899 1945 
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to lignite were demonstrated and measured 
by the Bureau of Mines. Included are the 
pertinent data on these samples as well as 
figures on the coal losses from storage fac- 
tors. 


MANAGEMENT ENGINEERING Pub by Methods 
Engineering Council, 822 Wood St, Pitts- 
burgh 21, Pa. 20 pp, available without cost. 
Management engineering, its functions and 
services furnish the field for this brochure. 
Ample charts and a list of 99 services aid 
in reaching the reader. 


Part A—Arc WeLpiNnc or STEEL To } 
in. Totck Pub by American Welding So- 
ciety, 33 W 39th St, New York 18, N. Y. 
50¢. A revised issue of an earlier publica- 
tion of the same title designed to aid in 
establishing welding schools and outlining 
recommended course procedure. 


Macuines, Prices, Joss. National Machine 
Tool Builders’ Assn, Cleveland, Ohio 12 
pp, available without cost. Booklet ad- 
vances the position that industrial history 
of our country is largely influenced by the 
use and specifically the cost-cutting effects 
of machinery. 


Postwar College Research 
Is Offered $2,500,000 


A 5-year program recently announced by 
Dr Joseph W Barker, acting president Re- 
search Corp of New York, is designed to 
attract talented young scientists back to 
the college campus. Preference in making 
grants will be given to smaller institutions 
and those with limited financial resources 
for research. 

An over-all issue of 100 to 200 yearly 
grants, from $2500 to $5000 each, will 
enable the recipients to undertake research 
of peacetime importance in pure science 
and engineering. 

The funds that support the program are 
drawn from revenues on inventions as- 
signed to the Research Corp, a nonprofit 
institution, by public-spirited inventors. 
A special committee of eminent scientists 
will shortly select recipients of grants. 

This committee is composed of Acting 
President Barker, dean of engineering at 
Columbia University; Dr Thomas H Chil- 
ton, director of engineering for DuPont; 
Dr William D Coolidge, X-ray consultant 
for General Electric Co; Timothy E Shea, 
manufacturing engineer of Western Elec- 
tric Co; Dr Lloyd P Smith, associate re- 
search director, Radio Corporation of 
America; Colonel Stafford L Warren, pro- 
fessor of medicine at the University of 
Rochester; and Di Robert R_ Williams, 
inventor of the synthesis of vitamin B, and 
coordinator of research of Research Corp. 

Grants will be made to the institutions 
at which the scientists will work and teach. 
Funds allotted will purchase needed equip- 
ment and employ assistants, as Fellows or 
otherwise. 

Scientists of the Office of Scientific Re- 
search and Development, Army, Navy and 
other war agencies are being informed of 
this program with invitation to make appli- 
cation to Dr Robert R Williams, Research 
Corp, 405 Lexington Ave, New York, N. Y. 
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Elec 1 S YOU RECONVERT to peacetime production—competitive r . 
A production in which every unit must operate at top effic-  ALLIS-CHALMERS, Dept. 16 
1 0 iency—you'll have to know what present equipment you can gg: 
You'll want to weed out wartime makeshifts, match Milwaukee 1, Wis 
i 1 fight unit to each job, You'll need to take inventory. Allis- 1 ‘ — 
got free Reconversion Inventory Kit—covering all Send vad the free Inventory 
a 1 makes of electric motors, centrifugal pumps, and v-belt drives § ‘Covering motors, entrifugal pumps, an : 
an 1 —will speed this work. It outlines entire procedure, states 1 v-belt drives. ‘ 
each. | | Standards and formulae, includes simple check list appraisal H 
quip’ charts, Call your A-C distributor or district office, or mail the {| Company Name H 
wsor Coupon to ALLIs-CHALMERS MFG. Co., MILWAUKEE 1, WIS. 
NY. | HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. ' Attn. of Mr 
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"Pockets are handy . . . but not 
inside a valve.” 


In the Ludlow Cast. Steel 


lined passages encourage 
smooth flow, regardless of 
direction. Extra metal is 
cast in these gradual curves, 
affording ample allowance 
for wear due to erosion and 
corrosion. As in all Ludlow 
Valves, superior design and 
construction assure high . 
performance at low oper- 
ating cost. ... Write today 
- for complete catalogs. 


VALVE 
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Power News 
(Continued from page 146) 


ing 800 tons of coal daily from a single 
working place. 

Underlying principle of the planer 
is that of the ordinary wood plane. 
From the lower third of the coal seam, 
it takes a 12-in, slice, which it loads 
into a chain conveyor: Upper two thirds 
of the seam caves over the planer into 
automatic: loading troughs while elec- 
tric or compressed air hoists acting 
through 10-ton-test wire ropes pul] the 
device along a 750-ft wall of coal. 

Actually two units in one, the 15-ft 
coal planer is swiveled together in tan- 
dem with bolts and shock-absorbing 
springs. Each has its manganese-steel 
“plowshare” cutting blade and loading 
trough. By having each unit’s cutting- 
blade face the other’s a cut may be 
taken from the coal face with every 
pass back and forth. Hard bituminous 
coal requires four or more pneumatic 
bits, a form of jack-hammer operation, 
instead of a single blade. 

In the longwall system of mining 
where the planer is at its best, coal 
was broken so rapidly that the Germans 
had difficulty in timbering, back-filling 
and conveying at the pace set by the 
machine. It operates most efficiently 
on a solid coal seam for rock partings 
or dividers prevent the upper part of 
the coal bed from caving as the cutting 
blade is undermining it. 

At the peak of coal-mine employment 
in November 1943, 1,011,500 men pro- 
duced 51.355,000 net tons. In the U. S., 
curtailed by labor controversy in the 
bituminous field. production was 48,- 
952.000 net tons. Despite radical] min- 
ing devices and methods the Reich out- 
put per man was considerably under 
that enjoyed in the U. S. where total 


| coal-mine employment in 1943 averaged 


| 


Globe Valve, fully stream- | a little less than 500,000. 


Monsanto Chemical Co lists 151 con- 
struction and expansion projects involving 
an estimated $48,400,000 for consi:leration 
ag a part of its postwar program. Francis 
J Curtis, vice-president in charge cf long- 
range planning, reports that the program 
is. justified by market outlook. However, 
new capital will be needed. Whether this 
will be sought or not depends on tax, g0v- 
ernment control and labor developments. 
Some of the projects contemplate new oF 
expanded facilities for chemicals now be- 
ing produced, others look toward produc- 
tion of entirely new chemicals and still 
others concern themselves with such items 
as new pilot plants, power plants, office 
structures, research laboratories, safety and 
health appliances, warehouses, ete. 
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the composite answer to a myriad 


scientific and technical questions 
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were the correct solution to 
major water-cooling problems 
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7 
TO GET THIS | | 
COAL SAMPLE. 


HERE IS 
THE IDEAL 
COMBINATION 
TO SPEED 
LABORATORY 
CONTROL 
AND INSURE 
RESULTS 


BUT NOW YOU CAN 
CRUSH AND SAMPLE 


WITH THE 


STURTEVANT 


Automatic 


CRUSHER and SAMPLER 


Times change! It used to be ok to have one or 
two men devote hours to “sampling” a pile of 
coal. But today you can get BETTER results — 
FASTER — delivered to your laboratory by the 
Sturtevant Equipment shown here. This is MOD- 
ERN equipment. It meets the modern demand 
for a better quality coal to meet the increasingly 
SPECIFIC requirements of modern plants. The 
FIRST STEP in laboratory-control of coal 
QUALITY is to get accurate samples quickly 
and at low cost. This the Sturtevant Coal Crusher 
and Sampler does without hand labor. Proven 
by the test of actual service in modern collieries. 
Can be depended upon as reliable equipment. 
Simple, rugged, easily adjusted and maintained— 
and ACCURATE. The ideal combination with 
this Sampler is the STURTEVANT FINE 
GRINDER. 


(Refer to our "AD" in the August issue of Power—Page 202) 
Investigate the “STURTEVANT WAY’’—NOW! 


Send at once for illustrated booklet containing valuable 
information on coal sampling and the big accomplishments 
realized in leading plants through using “STURTEVANT” 
automatic method. 


sturtevant | 


103 Clayton St., Dorchester, Boston 22, Mass. 
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Public Power Bloc Seeks 
Atom Forecast by Science 


Hearings before the joint Senate sub- 
committees on War Mobilization and Com- 
merce provide a sounding board for sci- 
entists’ opinions on atomic fission in the 
power field. Individual scientists of na- 
tional reputation appear at this hearing to 
aid the subcommittees’ deliberations on the 


* formation of a national research founda- 


tion. Senator Magnusson, Washington dem. 
ocrat, however, interrogates each on the 
future of atomic energy for power genera- 
tion. 

His query, varied in delivery on each oc- 
casion, was essentially this: “ . .. in my 
state, for instance, people worry about the 
future of the great dams on the Columbia 
River. Other people rushed to the stock 
market and sold some of their coal and oil 
stocks. If that thing gained momentum, 
it would be likely to wreck the economic 
life of this nation. I think you would con- 
tribute a great deal by just a flat statement 
here as to whether or not you believe that 
the commercial use of atomic energy can 
be fed gradually and slowly into our eco- 
nomic life so that there will be no disrup- 
tion.” 

Answers ranged from the terse “Of 
course I do” reply given by Dr J R Oppen- 
heimer, director of the Los Alamos project 
to the more amplified discussions of Dr 
Karl T Compton, president of MIT. 

In Dr Compton’s opinion development of 
atomic energy in economic fields will come 
slowly and possibly for a rather limited ob- 
jective because present costs are high. 

An article written for newspaper publi- 
cation through International News Service 
carried the views of Dr Arthur H Compton, 
chancellor of Washington University, St 
Louis, Mo., and brother of Dr Karl T 
Compton. 

Dr Compton conceded that research and 
development costs would mean a tremen- 
dously high capital investment for the first 
power plant employing atomic power. After 
development, however, he felt that a large- 
scale atomic-power plant would compare 
favorably with a similar coal-consuming 
plant in operation and erection costs. 

At present, the article stated, all new 
equipment up to the heat exchanger would 
be required in such a power plant, but be- 
yond that point present facilities are ade- 
quate. Protection against extreme radio- 
activity of objects exposed to neutrons 
looms as a major disadvantage, requiring 
massive shielding pieces. 

As advantages Dr Compton listed (1) 
extraordinarily low rate of fuel consump- 
tion and consequent low cost (2) wide 
flexibility and easy control ef power-devel- 
opment rate and (3) complete absence of 
smoke or noxious fumes. A completely 
consumed pound of uranium is capable of 
releasing fission energy equivalent to over 
a thousand pounds of coal. 


Electronic mercury-vapor detector, 
which can detect one part of mercury it 
200,000,000 parts of air, protects many it 
dustrial employees from exposure to mer 
cury poisoning. Vaporization of a 8i 
calomel pill touches off detector. 
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Machine Designers continue to create 
remarkable equipment for high speed 
automatic production. Modern machinery 
is almost human. There’s one difference, 
however. MACHINES MUST BE FED 
THROUGH TUBES. 


American Flexible Metal Hose and 
Tubing have increasingly taken over this 
task, in the form of Engineered Assemblies 
for carrying the important lubricants, 
coolants, compressed air, hot water, steam, 
other liquids and semi-solids, without 
which most machines cannot function. 


For such duties METAL is the depend- 
able material . . . Flexibility, the required 
characteristic. Both are inherent charac- 
teristics of “AMERICAN” Products. 


YOU can fit “American” assemblies 
into your blueprints, as hundreds of ma- 
chine (and product) designers are now 


METAL HOSE AND 


doing. You can obtain, through ‘“‘Ameri- 
can’s” engineering service, the exact size 
and type of tubing, the correct pressure 
resistance, the fittings or couplings... 
to meet your specific requirements .. . all 
assembled as a dependable unit, ready to 
install as an integral part of your machine 
or product. (Note examples on the fol- 
lowing page.) 

AMERICAN FLEXIBLE METAL 
ASSEMBLIES also absorb vibration in 
feed or exhaust lines; compensate for mis- 
alignment of tappings; connect moving 
parts; and, used as conduit, protect 
delicate wiring in instruments or electrical 
appliances. 


The “life lines’ of your product or 
machine must be Right. Get them “Right” 
from the start ...on your blueprints. 
— American Flexible Metal Assem- 

lies. 
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+ . ERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPA — az 
any it \NACOND | In Canada: Anaconda American Brass Ltd., New Toron 


Aboveare shown a few of the thousands of ‘‘Amer- 
ican” Assemblies engineered for specific duties. 


These assemblies cover a wide field of applica- 
tions. They carry delicate perfumes to filters. 
They serve as hydraulic oil lines in steel mills or as 
refrigerant lines on railroad cars . . . a multi- 
plicity of duties where failure of hose or tubing 
cannot be tolerated. 

They are made from seamless tubing — no 
seams, no welds, no joints, no packing . . . as 
leakproof as the rigid tubing from which Ameri- 
can Seamless is made. “Seamless” can be supplied 
with one or more protective braided wire jackets 


FOR DESIGN AND PRODUCTION men 


to withstand extremely high pressure and con- 
tinuous flexing. 


AMERICAN “Interlocked,” ‘Square Locked” 
and “Ball Bearing’ are styles made from strip 
metal, carefully profiled and wound with each 
convolution, packed and securely locked with the 
next. They carry oil, steam, water, hot air, dust, 
chips or act as moisture-proof conduit. 

A wealth of information for Design and Produc- 
tion men will be found in the bulletins shown 


below. Write for your copies today. in 
452 


‘METAL HOSE BRANCH of THE AMERICAN BRASS COMPAI 3 
Offices: Waterbury, Conn, of Anaconda Copper Mining 


> 
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. ERE is power, specially packaged for the small 
and medium-size plant—the AMESTEAM 
GENERATOR! A single, compact unit— available 
in a range from 10 to 300 horsepower — it provides 
power, small in cost and large in performance. 

It is simple to install, simple to operate, simple to 
repair... so that it takes a minimum of manpower 


BOX B12 © OSWEGO, NEW YORK 
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in performance 
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efficiency 


power, 


2eration at all times. And it ti 
iy erfection of its 


ir... thank 
design and manufacture. 

Backed by Ames’ 100 years of experience, it is 
the power package you've been looking for. Write 
or phone today for full information. 
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JEFFERSON Offered to Buyers 


Government magnesium plant at Lake 
U N I O N S Charles, La., has offered for sale the 35,- 


000-kw steam-generating station generally 
known as Riverside Power Plant No. 2, but 
F eature the officially designated as Plancor 264. 


Power station is being sold separately 


: en from the plant. Among the equipment in- 


cluded in this unoperated and incompleted 


RECESSED BRASS SEAT plant is (1) 420,000 Ib per hr Foster. 


Wheeler boiler together with superheater 


Ass . l ak f and controls (2) 35,000-kw 13.8-kv 3-phase 
uring e -proo 60-cycle 3600-rpm turbine generator, with 
7 wire, pumps, compressors, etc (3) 24 mer- 
Ne | joints without Jamming cury are rectifiers (4) steel-frame concrete 


housing, crane, conveyor, hoist, etc. 


All Jefferson Unions are designed with the exclusive Recessed One known bid already in the hands of 
Brass Seat which distinguishes "Jefferson" and which has won Reconstruction Finance Corp, disposal 
the approval and acceptance of alert engineers for piping agent, is from Gulf States Utilities Co, 
installations of all kinds. Beaumont, Tex. 

This construction provides what is in effect a one-piece brass Riverside No. 2 was planned for the Gov- 
and iron joint of permanent tightness. Location of this Seat ernment’s aluminum plant at Lake Cather- 
is such that free flow through the fitting is assured. Further- ine, Ark., but was switched to Lake Charles 
more, full protection is provided against pipe ends being before delivery. With the easing of mag- 

Consul? ws or screwed in too far and coming in contact with the seat. nesium requirements during the war, con- 
tributor on your Jefferson Unions can be depended on for highest quality in struction halted before the unit was ready 
piping peatieres: materials and workmanship. They are available in a wide range for operation. Load development in the 
Sounation om ak of sizes and pressure capacities and in a full range of Specialty Southwest last spring prompted the Office 
ferson unions. types for maximum convenience in making up pipe joints. of War Utilities to recommend a transfer 


of the unit back to Lake Catherine. V-E 


JEFFERSON UNION CO. Day altered the situation and the proposal 


was dropped over the protests of the Inte- 


= 601 West 26th St., New York 1, N. Y. rior Dept which hoped to acquire the in- 
Factories at stallation as part of its Southwestern Power 
LEXINGTON 73, MASS. LOCKPORT, N. Y. Adm System. 


Appropriate Funds 
For Power Projects 


Interior Dept’s power program will re- 
ceive deficiency appropriations if President 
Truman’s request to Congress meets favor- 
able action. 

A total of $128,475,000 constituted the 
Presidential request for U. S. Army Engi- 
neers flood-control and navigation projects. 
An additional $93,367,000 was sought for 
the Bureau of Reclamation. Major power 
item in this construction fund is a $18.- 
| 500,000 addition to the Central Valley Proj- 
ect which would raise funds available dur- 
ing fiscal 1945-46 for this development to 
$34,500,000. Of the new funds requested 
4 $6,065,000 is earmarked for (1) the pro- 


The Compressor Valve posed second and third 230-kv transmis- 
. . sion lines from Shasta Dam to complete the 
That Gives Trouble-Free Service loop from power stations to Delta-Mendota 


Canal and Central Valley’s load centers and 
(2) a 115-kv line. from Keswick Dam via 
Sacramento to the irrigation load center. 

This additional fund is expected to ac- 
celerate the development to slightly more 


No small part of the fine performance and remarkably low cost maintenance of 
Pennsylvania compressors is due to the trouble-free Pennsylvania Air Cushion 
Valves. Indeed, so durable are these valves that many Pennsylvania compressors 


have been in service for years without requiring the replacement of a single than 50% completion by the close of fiscal 
valve part. year 1946, with $196,000,000 expended and 

$188,000,000 more needed to finish the job. 
Why not investigate these fine compressors for your next requirement? The Corps of Engineers plan involving 


$128,000,000 will reopen several war-halted 


5 Other sites in the President’s oe 
power constructi gram covered in the 

PENNSYLVANIA PUMP & COMPRESSOR CO. appropriations are Davis Dam, Grand Cou 

lee, Colorado-Big Thompson, Anderson 


Ranch Dam and the Hungry Horse adjunct 
| of Columbia River Project. 


BUSHKILL PARK ROAD 
EASTON, PENNA. 
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Surplus Power Unit 
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100-AMPERE FRAME CIRCUIT BREAKER 


Type ML2 ¢ 15 to 100 Amperes, 600 Volts AC—50 to 100 Amperes, 250 Volts AC-DC 


Designed for front connection. * Distinctive cover design provides pleas- 
oe >: 9 ing pattern when breakers are grouped. 


All poles trip simultaneously 
when overload occurs on any 
pole. 


Arc chambers designed to 

provide effective, high- \ \ and quick-break. 

Contacts are non-welding, non- clearly indicated; handle 

oxidizing silver composition, . assumes intermediate posi- 


tion between “ON” and 
“OFF” when breaker is 
tripped by overload. 


mounted on copper alloy con- 
tact arm and terminal. 


Springs cause contacts to maintain full 
pressure until instant of opening. 


All steel parts rust-proofed to pre- 
vent corrosion; mechanism sealed in 
bakelite case to prevent tampering. 


All connections between current con- 
necting parts are welded—prevents 
loosening and increased resistance. 


Strong bakelite han- 


Breaker Unit dle moves in sealed 
9 9116” long 
4 15/32” wide Bi-metal overcurrent elements pro- 
3 3/4” high vide inverse time characteristic 
47/8” maximum height to prevent tripping on momentary 
including handle normal overloads. 


Magnetic trip elements for 
instantaneous tripping. Trip bar actuated by either thermal or magnetic trip ele- 
ments. Mechanism always trip-free, so contact cannot be 


i ! rload 
Solder-Solderless connectors furnished on ratings held closed against short circuits or abnormal ove s. 


of 35 to 100 amperes. Screw and eared washer 
15-20-25 amperes. 


@ The new ML2 is furnished in dis- 
tribution panelboards, as well as the 
three types of enclosures shown at 
right. Write for ML2 Bulletin, which 
gives complete details. 


Weather-Proof Explosion Dust 
and Dust-Tight Resisting Resisting 


SQUARE COMPANY 


DETROIT ° MILWAUKEE ° LOS ANGELES 
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the right valve for the 


H DAVIS’ exception- 


job in just a few minutes 


automatic valve specialties. 


alogs nt data, 
DAVIS cat ave 

ial specifications. 
pe equirements are, you can selec 
valve 


j and easily. 
on a company = 
of the catalogs listed 
recommendations on specific pro 


there’s no obligation. 


itude 
100A—Pressure Regulators. Altitu 


By Governors and Strainers (Including Ca- 
alves, 
Check. Back Pressure. 


BULLETIN 101A—Stop and 


Relief and Non-Return Valves. 


BULLETIN 101 AA—Liquid Level 
phragm Motor Valves- 


Valv ilot Valves. 

alves and Pilot . 

B 


Controllers, Dia- 


Float and Motor-Operated 


| motive smoke abatement. A device consist- 


_ reported that heavy, black clouds of smoke 


Locomotive Smoke 
Problem Relieved 


Bituminous Coal Research, Inc, issued 
a report of a measurable progress in loco. 


ing of steam-air jets developed by the Ba. 
telle Memorial Institute of Columbus, 0,, 
for BCR underwent a demonstration at the 
recent national meeting of the Smoke Pre. 
vention Assn of America, Inc. 

One observer at the Union Station in Co. 
lumbus. the scene of the demonstrations, 


poured from the five locomotives under ob- 
servation; but “with a turn of the wrist” 
smoke ceased to issue from the stack and 
only a light tan haze appeared above the 
engines. 

This “turn of the wrist” opened the com- 
bination of steam-air jets whose function is 
to propel extra air over the firebed as coal 
is added. E R Kaiser, director of research 
for BCR, described the jets. He gave credit 
to-R B Engdahl, Batelle Memorial Institute, 
and Eugene D Benton, Louisville and Nash. 
ville Railroad Co, for development and 
promotion of the use of the jets. 

Two dozen railroads, including many 
major lines, have equipped 666 engines with 
jets and silencers based on BCR jets. 


New Silicone Lubricants 
Resist Rust, Temperature 


Development of silicone fluid and grease 
lubricants to new peaks proved an inter 
esting subject for the Society of Automotive 
Engineers at the fuels and lubricants meet- 
ing in Tulsa, Okla. 

T A Kauppi and W W Pedersen, of Dow 
Corning Co, Midland, Mich., informed the 
SAE members that silicone greases and 
compounds now in service demonstrate an 
ability to lubricate bearings and _ instru 
ments over a temperature range of 40 F 
below zero to 400 F above without great 
change in consistency. 

Further evidence indicates, it was said, 
that silicone fluids do not thin at high ten- 
peratures nor thicken at low, with the ad- 
vantage of approaching petroleum oils in 
lubricating qualities. An interesting re- 
port was that a silicone fluid and a petro- 
leum oil, of the same viscosity at 100 F. 
would show at zero F a viscosity for the sili: 
cone of one sixth that of the oil. It was fur 
ther stated that some silicone oils have pour 
points 50 to 90 deg below zero F. 

With respect to heat stability, oxidation 
resistance and general chemical inertness, 
silicone fluids seem the perfect lubricants 
but they only approach the lubricating 
qualities of petroleum oil. Experiment: 
cited showed extreme variations in lubricit’ 
between fluids, and between metals and 
loads as well. 

A considerable range of application ap 
pears likely, especially as lubricants {0 
light to moderate loads, rapid or extreme 
temperature changes, high oxidation dat 
gers. One instance was a reported superior 
ity over petroleum oils for steel to bra* 
lubrication at moderate loads, with a lo# 
in effectiveness as the load approached e* 
treme pressure range. 
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1 Dew You will want to investigate Worthington 

a b> Multi-Stage Steam Turbines for either con- 

pads: densing or non-condensing service. Worth- WHO USES THEM? 

instru: 

f 40 F ington’s familiarity with all phases of steam Worthington Multi-Stage Steam Turbines— 

t great i i 
wer and specialized knowledge of Steam condensing and non-condensing types — are 

& 

seid, f now driving blowers, generators, pumps, 

zh tem- Turbine ACCOUNT low mainte- line shafts, refrigeration compressors, air- 

— ad: nance and smooth, dependable economic operation. conditioning units, paper machines, cane 

In 

Te: shredders, etc. Data that proves there's more 

1 petro- Low steam consumption is inherent in the worth in Worthington is available on request. 

Bat design of these turbines, built in sizes from 

was fur 100 HP to 10,000 HP for operation on high or 

ive pour 


low pressure steam ont for up to Ww o T og N T 


ati RPM. For full descriptive literature, write 
bricants 


neil Worthington Pump and Machinery Corporation, 
ricating 
-riments Harrison, N. J. 
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with Worthington Multi-Stage Turbines 
= 
AR 
ale 


& Co., Inc. has acquired the 
business of the Certified Gauge & Instrument Corp. 


The Certified pressure gage, which has proved to be so 
revolutionary because of the Helicoid movement, will here- 
after be manulactured by American Chain & Cable. For 
the sake of clarity, this precision instrument will be known 


as the Helicoid Gage. 


The Helicoid movement is used 

exclusively in Helicoid Gages 
The outstanding perlormance ol the Helicoid Gage will be 
even further improved by the engineering ability and experi- 


ence of American Chain & Cable. 


If you are not now using Helicoid 
Gages and il you desire to: reduce 
your gage maintenance cost, order 


them the next time. 


See your nearest Distributor. 


ACCcO 


34-18 Northern Boulevard, Long Island City 1, N. Y. * Bridgeport, Conn, 


HELICOID GAGE DIVISION 
y AMERICAN CHAIN & CABLE 
moe WS) In Business for Your Safety 
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Geological Survey 
Gives Water Storage 


Annual water-resources review of (eo. 
logical Survey shows a gain in water stor. 
age for power generation over that of ast 
year. 

By geographieal sections storage reported 
is as follows. Southeast: 15 major reser. 
voirs 9,144,000 acre-ft, a 25% gain and 
8% above average. But this includes the 
new Fontana reservoir of 932,000 acre-ft, 
which indicates a loss at other TVA reser. 
voirs. Northeast: 17 power reservoirs, 20% 
increase and 45% above normal. Wiscon.- 
sin: two Chippeau River reservoirs, from 
63 to 79% increase and about 25% above 
average. Southwest: seven reservoirs 110% 
of last year’s and 120% of normal with 
Denison Reservoir almost doubled in con. 
tent to 4,152,000 acre-ft, a record high. 
Northwest: all major reservoirs about the 
same; Grand Coulee down some _ from 
9,671,000 to 9,639,000 acre-ft. California: 
five major reservoirs 110% of last year. 

On a national level only two other years 
since 1910 have shown annual water yields 
more nearly normal than that of 1945. 
Annual runoff was excessive in 18% of the 
nation, less than normal in two % and 
normal in 80%. 


Automatic Welding Served 
Atomic Bomb Development 


Storage receptacles for dangerous emana- 
tions or residual matter from scientific 
atom-harnessing operations presented a dif. 
ficult challenge to welding ingenuity. A 
cup-shaped bottom in large 75-ft diameter 
15-ft-high tanks caused the greatest con- 
cern, for its joints underwent buckling 
and distortion. Certain proved controls 
for these factors could not be employed 
in are-welding since the tanks were fabri- 
cated inside heavy concrete forms at the 
job site. 

Metal-fabricated portion of the tank con- 
sists of shell and bottom section fused into 
a single cup-shaped container. As a safe: 
guard against harmful radioactive e:nana- 
tions, entire tank is surrounded by lieavy 
concrete and buried deep in the earth. 

An allowable limit of less than one per- 
cent distortion and an X-ray examination 
determined the quality of the joint. Prob- 
lem was solved by Lincolnweld automatic 
metallic arc-welding, special holding and 
positioning devices and employment of an 
effective welding sequence on longitudinal 
and transverse joints. 


Award of the Lincoln Gold Medal ani 
Certificate for the paper published in 
Welding Journal that represents greate*! 
original contribution to the advance and 
use of welding was made to Leon C Bibber. 
Carnegie Illinois Steel Corp. His pape! 
“Tensile Properties of Heavy Longitud 
inally Welded Plate Specimens Simulatin: 
Deck and Shell Joints,” received th 
award at the annual meeting of the Amer! 
can Welding Society. The donor, J F Lin 
coln, president of Lincoln Electric ©. 
Cleveland, O., presented it. 
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| gears A QUICKER BEGINNING! 


Sivyer goes beyond the point of usual foundry practice in finishing 
d into castings for greater dimensional accuracy . . . correct size, shape 
and contour. Thus, Sivyer castings get on the job faster. 


‘nana: 
heavy 
rth. This means less handling . . . less processing of castings on your 


ont end. And once they are on the job, by the same token of taking time 


Prob: to make a sounder product, Sivyer castings stay there Jonger. 
ymatic 
¢ and 


of an Dimensional accuracy is just another reason why critical 
udinal buyers specify castings bearing the Sivyer diamond <> —the mark 
worth looking for. The next job— 

simple or difficult — give Sivyer a trial. 


and 
ed in 


Qe STEEL 


si bber. 
paper. CASTING S.OAAPAKY 
MILWAUKEE CHICAG 
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Reconversion “Package” 
Contains 54-Ton Boiler 


Babcock & Wilcox will ship supplies to 
Russia and China by making use of four 
packages in which all components of a 
54-ton boiler will be packed. 

As much pre-field assembly as is con. 
sistent with packaging limitations prompted 
this arrangement: (1) Two 7x7x17-ft 
wooden crates, weighing 9 and 14 tons 
respectively, carry auxiliary equipmient 
such as stoker parts, piping, induced- and 
forced-draft fans. (2) A third package, 
weighing 114 tons, contains the 25-ft stack. 
(3) A fourth package weighing about 29), 
tons holds the boiler unit itself, consisting 
of superheater, economizer and furnace, 
Over-all package design meets clearance 
conditions on continental European rail- 
roads, which are lower than those in the 
U. S. Identification tags and export pack- 
ing lists, itemizing equipment, will speed 
handling. Blueprints and full construc. 
tion details will aid proper assembly. 

Boilers supply steam at 300 psi and 700 
F for a 500-kw load. Wood, peat or 
low-grade coals are the commonest fuels 
available and with them the boilers will 
generate 12,000 Ib per hr. These units 
will serve as a nucleus for more extensive 
power systems in bombed or isolated areas. 


Tangible Recognition Aids 
Individual Study Program 


To meet shortages in properly trained 
chemical and engineering personnel, Hagan 
Corp and its subsidiaries, Hall Laboratories 
and Calgon, Inc, decided to look within 
their ranks. 

A broad plan to aid members of their 
organization interested in college education 
at night appears to offer many possibilities. 
It has long been known that many techni- 
cal staff personnel improve themselves 
through long years at their own expense by 
such a night-training program. This plan 
is a recognition of that effort and a stimulus 
to carry it to fruition. 

Dr Everett P Partridge, director of re- 
search for Hall Laboratories, has been se- 
lected as supervisor. For the year 1945-46 
the procedure developed is: (1) Any mem- 
ber of the organization eligible for under- 
graduate or graduate work may participate. 
(2) Presentation of a receipt for tuition 
and fees of a current course in above work 
will result in a company payment of half 
the amount. (3) Upon completion of the 


work and the conferring of a degree, the 
Benefit from our broad experience in the design, engineering and remaining half of all fees will be paid pro- 


construction of UTILITY and INDUSTRIAL POWER PLANTS, either vided the participant is still an employe. 
complete new stations or additions and alterations. Also, any part of 
our thorough service is available separately. 


se In its role of marketing agent for power 
: ~ developed at Bonneville and Grand Coulee 
YS ( Dams on the Columbia River, Bonneville 
el. & 0. Power Adm has entered into a cooperative 


agreement with Oregon State College for a 
ENGINEERS * CONSTRUCTORS ° MANUFACTURERS study of Oregon coals as a source of indus- 


trial carbon production. This agreement 


POWER DIVISION « FIDELITY BLDG. « KANSAS CITY, MO. is part of a broad program to be carried 


out with colleges of the Northwest to de- 
fe N, TULSA, PITTSBURGH, CHICAGO, NEW YORK, DETROIT, ATLANTA, DENVER, : 7 stries 
| PeeeTe ° CITY, EL PASO, OMAHA, LOS ANGELES, MEXICO CITY and WILLITS, CALIF. velop new power markets from indu 
3 : based on the region’s natural resources. 
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Kellogg Solves Thermal Expansion Problems 


ithin 


es by use of MODEL TESTING APPARATUS 


ities, 

chni- 

elves 

e by 

plan e 
vulus Kellogg piping engineers can supply ac- an inch, eliminates the possibility of error, 

f re- curate answers to as many as 72 simultan- _—reduces figuring time and enables Kellogg 

n se- 

wet eous equations — covering up to 12 points to furnsh piping assemblies with complete 

nder- of fixation with the Kellogg model testing assurance that they will perform as re- 

pate. 

apparatus. quired. 

Work 

“half 

‘ 7 This apparatus, using scale models and This exclusive Kellogg design research 

oe electrical strain gauges capable of mea- service is available to consulting, power, 

suring load deflections to one millionth of | process and marine engineers. 

power 

oulee 

eville 

rative See = “Masterflex”’ Prefabricated Piping Systems - “Masterweld” pressure vessels 
for a Power, Industries. Heat Exchangers. Pyrolytic and 
rs M. W. KELLOGG COMPANY JERSEY NEW “JERSEY. 225 BROADWAY, NEW YORK 7,N. Y. 
Ast . REPRESENTATIVES 
Des. LOS ANGELES: 609 SOUTH GRAND HOUSTON 2, TEXAS: 402 ESPERSON BLDG. TULSA: PHILTOWER BLDG. 
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THIS NEW 
INFORMATIVE 
CATALOG WILL 
SOLVE YOUR 


‘WATER HAMMER” 


FLANGED Silent 


CHECK VALVES 


®@ Precision Engineered 
Economical 
© Efficient 
Frictionless 

@ Tight Under Every 


Operating Condition or 
Pressure up to 6000 Lbs. 


A Williams-Hager Valve in the Metropolitan 
Life Building, New York. 


Williams-Hager Flanged Silent Check Valves completely eliminate 
“Hammer” and “Bang” 
constant flow of liquids. 
Unlimited in size or application, from 1"! to 20", built of 
materials to best suit the end use, Williams-Hager Flanged Silent 


Check Valves have been chosen for years as standard equip- 


in the lines, provide uninterrupted 


ment in such exacting line uses as oil, gasoline, acids, water, chemi- 
cals, gas, air, salt water, brine, etc., regardless of temperature. 
Write today for YOUR copy! 


GAUGE 


Valves ... Water Gauges... Gauge 
Cocks... Pump Governors... Steam Traps 
Feed Water Regulators ...Water Columns 


Pittsburgh, 12, Pa. 


2055 Pennsylvania Ave. 
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OWU Staff Get Positions 
At Termination of Office 


Office of War Utilities officially closed jt: 
doors after 444 years in which it and jt; 
predecessors had almost complete contro] 
over the broader phases of construction 
and operation of electric utilities. Through 
the years it acquired similar controls over 
gas, water, steam heat and communications 
utilities, but from start to finish, electric 
power was its biggest job. 

Most of OWU’s final days were spent in 
the throes of literary composition as 4 
fragment of the earlier staff—perhaps 6) 
people of a peak of about 500—compile( 
the agency’s history under a War Produc. 
tion Board policy directing that each WPB 
agency leave behind a documented record. 
The drudgery of history-writing was allevi- 
ated briefly before the end when a “close. 
out” party was staged at Washington, 
D. C.’s Mayflower Hotel. 

Deputy Director Charles F Weiler re. 
turned to the Wisconsin Telephone Co, 2 
Milwaukee, whence he joined WPB in June, 
1942, to make special studies of the ma 
terials control plans then being debated. 
He became chief of the Materials Contro 
Branch when OWU was organized in Feb, 
1943, and deputy OWU director somewhai 
more than a year later when Falck became: 
director. 

Paul B Valle, deputy director of OWU' 
Power Div and administrator of Order U-|, 
transferred to the office of WPB’s opera 
tions vice-chairman where, for an indefinite 
period, he will be in charge of closing ou! 
OWU functions that had not been com 
pleted when the agency was disbanded or 
Sept 28. 

O L Hooper, chief of the Fuel and Allo 
cations and Conservation Branches, prob 
ably will return to the consulting field 
Hooper came to WPB in April, 1942, from 
the Federal Power Commission, which le 
joined after 10 years with the J G Whit 
and E M Gilbert engineering organization: 
With WPB he served successively in th 
Power Div’s statistical and power-suppl) 
sections, later becoming chief of the Pow 
Allocation Branch and finally chief of tl 
branches he now heads. 

C W Jones, chief of the Equipment Pr 
duction Branch since last spring and befor 
that a veteran with the organization, ' 
turns to the New England Power Associ# 
tion from which he has been on loan inte! 
mittently for years. 

William J Bailey, who joined the Equi) 
ment Production Branch’s hydro section ! 
Oct, 1942, last spring became secretary ! 
the power subcommittee of the Technic 
Industrial Intelligence Committee, und 
whose auspices experts toured |liberatt 
Europe and Germany to study Nazi pow4 
developments and methods. He has be 
on loan to WPB from TVA’s hydroelect 
construction corps for three years. 

Two of the remaining members of 
Power Supply Section, George Grimm ® 
Stephen P Darlington, left for Japan 4 
members of a crew to make a strate 
bombing survey for the Army. The assiz? 
ment is to run until the year’s end. 

Grimm, who joined WPB in June, }’ 
from the Indiana Service Corp at *° 
Wayne, has been in the Power Supply >4 
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you want removed from fluid, there is 
a Cuno “‘filter-fine’’ strainer to handle 
full flow . . . without interruption. 
Whether you use the Cuno Auto- 
Klean or the Cuno Flo-Klean (the 
latter for fluids containing highly- 
abrasive solids), you can count on con- 
tinuous cleaning of all the fluid each 
time it passes through the system. 
And flow continues, uninterruptedly, 


The Auto-Klean is cleaned by turn- 
ing a handle (by hand or by motor). 
The Flo-Klean is cleaned by a motor- 
driven backwash nozzle. 

For the convenience and efficiency of 
a compact, easy-to-take-care-of filter, 
promising positive filtration of full 
flow ...run your fluids through a Cuno. 
You’ll find a catalog of filter selection 
factors and specifications in SWEET’S. 
Cuno’s engineering staff will help you 


d Alle even while the filter is being cleaned. on special conditions. 


lp prob 
field 
nich " = type. For all fluids ex- 
Whit eee cept those containing 
zations highly abrasive solids. 
in th 4 ‘ Viscosities from 30 to 
r-suppl! 50,000 Saybolt seconds. 
» Pow as fee Minimum pressure drop. 
of tht Continuously cleanable. 

Occupies no more space 
than usual partial-flow 
type. Sizes from 1',” 
diam. x 74” cartridges to 


FOR A COMPLETE CUNO CATALOG, SEND COUPON 


CUNO ENGINEERING CORPORATION 
232 South Vine Street, Meriden, Conn. 


Please send me a free copy of your new catalog. I am especially 
interested in the services checked. 


|Gases 


ent Pr 


d befor |Paint 


‘ion, massive motor-driven 

t models. Available with 
or without sump for 
built-in or external in- 


Associ 
in inte! 


stallations. 


|Acids 

|Alkali 

| |Boiler Feed 

| |\Casein 

| |Cleaning Solutions 


|Gasoline 

|Grease 

{ |Grinder Coolant 
| |Hydraulic Oil 

| |Japan 


|Pyroxylin 

_ |Quenching Oil 

{ |Resins 

{ JRust Proofing Com- 
pounds 


| |\Coatings 

| |\Compressed Air 

| |Coolants 

|\Cutting Oils 

| |Dip Tank Systems 


{ |Lacquer | |Sizing 

|Lubricating Oil | |Solvents 

{ |Machine Tool Cutting | |Spray Systems 
il |Tar 


sction 
retary 
FLO-KLEAN  wire- 
wound. For fluids con- 
liberal taining highly abrasive 
zi powe SOlids such as metal 
nas be oe eee chips, abrasive wheel par- 
oelect ticles, sand, etc. May be 
designed to remove par- 
s of ticles .0025” or larger. 
‘mm 3 cee LOW pressure drop — 
Sees fluid moves in straight 
Japan line, encountering only 
strate? momentary restriction. 
All parts made of metal 
t : — constructions to meet 
ine, 19 eee Varying corrosive and 
at Fo , erosive conditions. 
poly 


Oi 
{| JMachine Tool Hydraulic |Test Stand Lubricating 
| |Enamel Oil Oil 


| |Engine Fuel }Machine Tool Lubricat- | |Varnish 

{| |Engine Lubricating Oil ing Oil | |Washing Compounds 
\Fuel Oil | |Nitrocellulose Solutions 

|Fuel Tar |Oils 
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5,000 Refrig. Food Lockers 


sid 
Sen? 


10,000 Furs in Storage 


48,000 Cu. Ft. Freezer Storage 


14-Ton Ice-Making Sy 
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COMMUNITY REFRIGERATION 
CENTER Serves Over 15,000 Customers 


Pat Denham's model plant, covering an en- 
tire block at Oklahoma City, provides ten dis- 
tinct services: it has the world's largest 
food-locker system, safekeeps 10,000 furs, oper- 
ates a general freezer storage, makes crystal- 
clear ice, processes all kinds of foods, does 
quick-freezing, sells frozen foods, runs a restau- 
rant, has a gas station, and includes a big 
laundry. Frick refrigerating, ice-making, and air 
conditioning equipment carries all the cooling 
loads. 

Bulletin 126 tells how any town or city can 
—_ from a similar COMMUNITY REFRIG- 

RATION CENTER. Write for your copy now. 


FRICK COMPANY, Waynesboro, Pa. 


Air Conditioned Sales Room Restaurant Service 


tion since, handling both Southeastern an 
North Central States. In Jan he will be- 
come operating vice-president of the Florida 
Power Corp at St. Petersburg. 

Darlington came to WPB in Jan, 1943, 
from the South Carolina Public Service 
Authority, and has been in the Power 
Supply Section since. He handled the 
Northwest, and more recently, the North 
Central States as well. 

Harry L Parlette, who resigned recently 
after almost three years in the Power 
Supply Section, will go to the Long Island 
Lighting Co as assistant to the vice-presi- 
dent. He came to WPB in the fall of 1942 
from the West Penn Power Co and handled 
the Middle Atlantic States power supply. 

Donald C Ketcham, who came to WPB 
from Rural Electrification Authority early 
in 1942, will return to REA. He had 
handled power-supply problems for New 
England and upper New York State. 

Harry F Lowe, chief of the Materials 
Control Branch since Weiler became deputy 
director, will return to the consulting firm 
of Sloan and Cook, Chicago. 

Norvelle Jacobsen, who, as secretary to 
several Power Div directors and deputy 
directors from almost the earliest days of 
the organization, probably dealt with more 
utility officials than any other member of 
OWU, resigned recently to join the Pacific 
Gas and Electric Co at San Francisco. She 
came to WPB from the Potomac Electric 
Power Co in Washington, D. C. 

Harold E Gove, former chief of the 
Power, Communications and Water Sec- 
tions, Headquarters, Army Service Forces, 
and Army representative to OWU for sev- 
eral years, returned to the Union Electric 


Co of Mo. 


War Production Board has set up ma- 
chinery to help find jobs for staff members. 
With release of the large majority of con- 
trols following victory over Japan, the 
WPB is nearing the end of its mission. To 
help industry, other government agencies, 
or whoever is interested in securing the 
services of these people, and to help WPB 
staffers find new employers, J A Krug 
cites formation of WPB Industry Person- 
nel Committee, Room 2060, Railroad Re- 
tirement Bldg, Washington, D. C., Tele- 
phone Republic 7500, Ext 72355. This 
committee will assist members of the WPB 
staff in communicating with job sources. 
It will serve as a job contact point between 
WPB personnel and outside employment. 


To speed its policy of rapid reconversion 
to peacetime program, Bridgeport Brass 
Co board of directots have approved a five 
to six million dollar program which is 
to include new buildings, new equipment 
and modernization of many departments. 
Among the promotions which were made 
were Mead W Batchelor, vice-president in 
charge of production, named as a member 
of board of directors, and John Dawson, 
company counsel, to assistant secretary. 


A new plant which will double output of 
sodium chlorite is now being added to the 
Niagara Falls, N. Y., production facilities 
of Mathieson Alkali Works. Construction 
cost of the new building is estimated at 
$35,000 and its total cost at about $323.(00. 
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You’ll want all the production ca- 
pacity possible from new, improved 
electrical equipment. Then don’t let 
inadequate wiring rob you of equip- 
ment performance you pay for. As- 
sure sufficient current for efficient 
operation of future electrical appa- 
ratus. 

Remember, wiring won’t stretch. 
Check up on your wiring plans now! 
It’s far wiser to change blueprints 


Get the performance you pay 


for in modern equipment— 
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ANACONDA WIRE & CAB 


than risk costly alterations later. This 
is the time to call in consulting or 
plant power engineer—electrical con- 
tractor or power salesman. They'll 
advise foresighted wiring. Anaconda 
Wire & Cable Company, Subsidiary 
of Anaconda Copper Mining Com- 
pany. General Offices: 25 Broadway, 
New York City 4. Chicago Office: 20 
North Wacker Drive 6. Sales Offices 
in Principal Cities. 


ov wouldn't accept 
equipment that perform- 
ed only part way = thea: 
why let inadequate alee 
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Ae | HELP BRING VICTORY SOONER 


BOILER FEED REGULATORS 


HENSZEY 


provide CONTINUOUS, AUTOMATIC 
boiler water level control 


HOLDS WATER LEVELS 
TO CLOSE LIMITS 


The Henszey Regulator is extreme- 
ly sensitive — there is less lag. 
Responds quickly — avoids the 
hazards of high as well as low 
water levels. 


METALLIC 
EXPANSION 


The Henszey Regulator 
works on the positive 
metallic expansion prin- 
ciple — no small tubes 
to spring leaks. 


NO STRUCTURAL 
SUPPORTS 


The Henszey Regulator goes 
right in the line — needs no 
supporting members — easy 
to install. 


200 


POSITIVE VALVE 


The Henszey Regulator uses 
a special valve made ex- 
pressly for this instrument 
by a prominent valve maker. 


Send for bulletin 


HENSZEY COMPANY 


Dept. D-12, Watertown, Wis. 


LESS SPACE 
REQUIREMENT 


The Henszey Regulator can be 
installed in cramped places 
using up very little space. 


BOILER FEED REGULATORS 


Distillation Systems 
Fiow Indicators 


Continuous Blowdown @ 
Feed Water Meters @ 


Heat Exchangers 
Proportioning Valves 
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Electric Power Plants 
Protected During War 


The Army’s Provost Marshal Gener] 
protected more than 400 electric power 
plants during the war after the Federal 
Power Commission and WPB’s Resources 
Protection Board found them particularly 
vital to war production because of the loads 
they served. The story of wartime protec- 
tion for power plants was disclosed when 
earlier restrictions on the RPB, which rated 
the value of war plants, were removed. 

Camouflage does not protect power 
plants, a survey of WPB, FPC and Army 
sources showed, since it is almost impos- 
sible to hide the huge smokestacks of a 
steam plant or the sharply defined reser- 
voir behind a dam. Interconnection of power 
systems, which enabled the U. S. to get 
by without huge additions to generating 
capacity, proved its worth in holding down 
the amount of protection required for 
power stations in key industrial areas. 

RPB was established when it became 
apparent early in the war that not all U. S. 
facilities could be guarded without serious 
drains on manpower. RPB worked out a 
formula under which industrial plants were 
rated according to the critical nature of the 
functions they performed, with some tiny 
key plants rating far higher than other 
sprawling, high-production factories. 

Ratings for power plants were deter- 
mined on the basis of the industrial facili- 
ties they served. RPB checked its lists of 
key factories with FPC lists of power users 
for given power plants, thus arriving at a 
determination of which power plants were 
most vital, and protection was ordered for 
those whose destruction would cause the 
greatest damage to war output. 

Local factors contributed to up or down 
rating of power plants. Power plants in 
an area which had_ substantial 
capacity would be rated lower than those 
in a region of skimpy reserves, even though 
the importance of their industrial loads 
might be equal. In the Buffalo-Niagara 
area, described as one containing probably 
more of the most vital industrial facilities 
than any other comparable region in the 
country, the 25-cycle plants were up-rated 
because of the dependence on them of steel 
and some continuous-process industries and 
difficulty of replacing equipment. 

In the Buffalo-Niagara area, constant 
concern was felt over the tight supply of 
25-evele capacity, of which there was a 
total of 811,000 kw. Of this, 373,000 kw 
was generated in the Schoellkopf hydro 
station at Niagara Falls and another 305, 
000 kw in the Huntley steam plant, both 
of the Niagara Power Corp. This put 83% 
of the area’s 25-cycle supply in two sta- 
tions, with another 10% in the Adams No. 
1 station of the Niagara-Hudson system. 

If Schoellkopf and Huntley stations were 
completely destroyed, it would require 
three years to replace them. Frequency 
changers could convert perhaps one-twen- 
tieth of the necessary 25-cycle energy from 
60-cycle plants without cutting in on 60- 
cycle users, but it would have required 12 
to 15 months to get the equipment. Thus, 
the 25-cycle plants in the area were rated 
even higher than the 60-cycle plants. 

A special policy governed the assignment 


reserve 
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Bldg.,Gay end Lombard Streets, 
. 303-04 North Station Buildin 


Andrews Building © 
25-27 Rockefeller Building 
172 North Cassingham ‘Road 


gipished in the following sizes: 


BWG 3/4" —16 BWG 
BWG 


ANKORITE DUCK and RUBBER TYPE 


2 Some Engineers prefer this type of plug. We | 
have them in all tube sizes. Made from 


Strong coarse to scraping 


ANCHOR RAPID CONDENSER TUBE CLEANING GUN 
forces the plugs through the tube. Atthe rear 
of the condenser a canvas backstop is hung 
so the plugs are recovered for further use. 
_ Plugs may be used over and overagain. The 


use of Ankorite plugs provides the most 
efficient and economical means known to 
keep condensers in Write 


$575 Cote Saint Paul Road 


Milwaukee 2, 903 East Kilbourn Avenue 
150 Causeway Street New Orleans 4, lovisianao 418 Common Street 


New York gh New York .... Sixth Avenue, near Canal | 


. 401 North Broad Street 

405 Penn Avenue 
1433 W. Front Avenue 
if 156 South Park 
2207 First Avenue, South — 

1407 Pine Street 

. 823 South Gary Place 

North Avalon Boulevard 


TE M & A RUBBER TYPE 
QOR LID a” ie \ he 
THE ANCHOR PACKING COMPANY 
 Piteburch 29. Pen 
Woit 26, Michigan .. 4 West 7th Street San Francisco 7, Ca 
Houston 2, Texas ....... Jefferson Avenue _ Seattle 4, Washingt 
Kansas City 6, Missouri Washington Avenue St. Louis 3, Missour 
21; Californias . iy Ook Street Tulsa 4, Oklahoma 


THE ENGINEER COMPANY 
75 WEST STREET ° NEW YORK 6, N. Y. 
Canada: F. J. Raskin, Inc. + 370 Rachel E., Montreal, P. Q. 


nco Streamline Battles 


PRODUCED EXCLUSIVELY BY THE ENGINEER COMPANY 
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ot protection to the huge hydro de elop. 
ments. These were rated higher than might 
otherwise have been warranted by a study 
of their loads because they were such 
integral parts of vast interconnected ys. 
tems. These were top-rated throw 
the war, RPB men said. 

After determining the order in which 
plants were protected, RPB turned  jtg 
recommendations over to the Provost Mar. 
shal General for action and, in turn, the 
Army called upon FPC for most of the job, 
Camouflage was used only to the extent 
of concealing a few substations serving 
California plane plants which were being 
camouflaged anyway. Such passive protec. 
tion measures as the erection and il|uming. 
tion of fences, erection of splinterproof 
shields around transformer banks, in-plant 
“housekeeping” and fire protection and 
other precautionary measures were em. 
ployed extensively in power plants. Early 
in the war, more than 80 military police 
battalions were assigned to guard power 
plants, but as the danger of enemy action 
in this country faded, more and more pro. 
tection was turned over to auxiliary milj. 
tary police organizations of civilian guards 
under military control. 

Throughout the war, RPB kept its lists 
of industrial and other plants abreast of 
the shifting war-production situation by 
checking and submitting revised lists to 
the Army bimonthly. Plants, including 
power stations, moved up and down the 
list as dictated by changes in war-pro- 
duction emphasis. Power plants tended 
throughout the war to decline in rating 
because of improvement in the _power- 
supply situation occasioned by additional 
capacity installations, additional intercon. 
nections and cutbacks. 

Early this year, numerous West Coast 
power plants were up-rated in the protec- 
tion list, principally because they served 
port facilities which were expected to be- 
come more and more vital as the transpor- 
tation burden for the Pacific war grew in 
proportions. 

All protective ratings ended after the 
Japanese war. 


Bowser, Ine, liquid-control specialists, 
Chicago and Fort Wayne, Ind., announce 
acquisition of Kold-Hold Co, makers of 
industrial temperature cabinet equipment. 
The newly acquired business will be con- 
solidated with Bowser’s Refrigeration 
Division on Long Island. This division 
will be relocated in the near future with 
its products known by the trade name 
Bowser-Kold-Hold: 


Byron Jackson Co plans expanding its 
plants in Vernon, Calif., and Houston, 
Tex. Over $1,000,000 will be spent om 
buildings and equipment on a 7}-acre site 
near the company’s oil-tool plant at Ver 
non, where added facilities will be used 
principally for making centrifugal pumps 
for the oil industry and general industrial 
uses. Construction of 75,000 sq ft of me 
chine-shop area, a pattern shop and storage 
facilities is expected to begin in Dec. In 
Houston the company plans a $150,000 
addition, which will double the capacity 
of its present plant for oil-tool manufacture 
and repair of industrial centrifugal pump* 
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ALLIS-CHALMERS GREAT 
SPECIALLY DESIGNED, — 
TESTED AND BUILT 
TO LICK A SPECIFIC 
DRIVE PROBLEM, 
YOU. 
MONEY 


THIS ISN'T AN ACT. THEY CALL ME 

| CAN EAT UP 180°F STATIC-RESISTING SUPER-7 
TEMPERATURES BECAUSE | CARRY STATIC 
ALL DAY LONG: \ CHARGES TO MACHINES 


~ 
| ty HERE THEY'RE GROUNDED. 


A LITTLE OIL DOESN’T FAZE ME 
AT ALL. I’M OILRESISTING SUPER-7 
... HANDLING 90% OF 
ALL OILY DRIVE CONDITIONS. ; 


ration 
vision 

name 


BULLETIN! 


SPEED 
NEW 
FREE 


Guide to “How to 
Take Reconversion 
Inventory” of Drives, 
Motors, Pumps 


Help in the big job of reconverting for 
peacetime production is now offered to 
plants everywhere by Allis-Chalmers 
Mfg. Co., its district offices and dis- 
tributors. To all who request it, we're 
sending the new “Reconversion Inven- 
tory Kit’, planned to speed the task of 
determining the condition of your ex- 
isting os — V-belt drives, mo- 
tors, and centrifugal pumps — which 
will be used in scout production, 


SUGGESTS PROCEDURE, 
STATES STANDARDS 


Used by foremen, maintenance men, 
and engineers, the Kit is a real time- 
saver... leads efficiently to probable 
trouble spots, helps clear them up. 
Gives bearing tolerances, resistance for- 
mulae, etc., in compact, easily-used form, 
Check List appraisal charts help deter- 
mine present and future condition of 
units inventoried. 


HOW TO GET YOUR KIT 


For your free Reconversion Inventory 
Kit, call your nearest Allis-Chalmers 
distributor or district office, or write 
Dept. 101, ALLIS-CHALMERS MF6. Co. 
Milwaukee 1, Wis. 


ag its Texrope V-belts are available nation-wide through Allis r ALLIS-CHALMERS MEG. CO. |! 
uston, Chalmers Dealers and Sales Offices. It pays to make Allis- . Dept. 101, Milwaukee 1, Wis . 
ap Chalmers your V-belt drive headquarters 
site q Please send Reconversion Inventory § 

s Kit free of charge to: 

used 
yumps Compan 
lorage 
.c, In Texrope Super-7 V-Belts result from the cooperative research of two great com- ; a 
50,000 panies—Allis-Chalmers and B. F. Goodrich—and are sold exclusively by A-C. — ' Attn. of Mr : 
pacity 
ner HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 
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PLANT EXECUTIVES: “Dividends From 
Your Power Plant” is written for YOU 
—to give you valuable, usable ideas 
on economical operation of your 
steam producing equipment. Non- 


technical, dollars-and-cents ideas. 


“It's about time” (said one plant manager 
on reading it) “that someone told us these 
things!" For example: the correct relation be- 
tween steam producing costs and anticipated 
profits . . . the one simple rule for getting the 
most out of existing boiler equipment . . . how 
to avert premature boiler failure . . . how to 
enlist your engineer's full cooperation on slash- 
ing costs... ete., etc. 


Not a textbook, mind you—nor an advertising 
booklet. Contains no selling talk whatsoever. 
It is a business book, written for business men 
by business men—experienced, hard-headed ex- 
perts in economical steam generating practice. 


It is YOUR book —and you ought to have 
your copy. Get it promptly —just by mailing the 


Preferred Utilities Mfg. Corp. 
1860 Broadway, New York 23, N. Y. 


This ultra-modern, portable “package” 
Preferred Unit Steam Generator —com- 
plete, compact, automatic, with 80% 
overall efficiency — is available for in- 
dustrial installation. 20-500 H. P., up to 
200 Ib. pressure. 


Please send me Bulletin 1000, describing Preferred Unit Steam Generators. Also the 
booklet DIVIDENDS FROM YOUR POWER PLANT, with special vital 


information for plant executives. 
NAME... 
ADDRESS 


War Dept announces that flood contro) 
and rivers and harbors projects esti:ated 
to cost $900,615,500, some of them cop. 
taining power projects, can be started noy 
if funds are made available. By late spring 
additional projects valued at $593.95 1.965 
can be ready for construction. The Corp; 
of Engineers has submitted to the Budget 
Bureau estimates for deficiency appr. pria. 
tions which, if granted, would allow work 
to start this winter. Estimates for ¢jyjj 
works to be constructed in the fisce! year 
opening next July 1 will be before the 
Budget Bureau in Jan. Flood-contro! proj- 
ects, on many of which work had bee» 
started when the war forced a curtailmen 
and finally stoppage of all such work. 
account for most of the jobs which can 
be started now. 


Pan-American Society offers a large, 4. 
page pamphlet to every business executive 
who is interested in either exports or im. 
ports from or to South America. This 
pamphlet covers Argentina, Bolivia, Brazil, 
Chile, Colombia, Ecuador, Paraguay, Pery, 
Uruguay and Venezuela. It gives popula. 
tions, areas, principal crops, livestock. 
minerals, industries, exports, imports, capi- 
tals, units of currency with their equiva. 
lent in U. S. Dollars, ete., of these coun. 
tries. Society has also prepared a highway 
map of all Latin America and a list of 
suggestions for touring these countries. 
Write to Sociedad Panamericana (Pan. 
American Society) at Casilla 315, Quito, 
Ecuador, S. A., for free copies of each. 
Much time will be saved if requests are 
sent by air mail.—l5c. to Ecuador. 


National Association of Electric Com. 
panies hired Arthur R Barnett to do re. 
search work on topics of interest to the 
electric power industry. A _ graduate of 
Hiram College, Barnett did graduate work 
at Cornell University and was a Brooking: 
Institute fellow in 1936. After several 
years’ affiliation with the research div o! 
Republican National Committee, he joined 
Stephen M Walter and Associates in Wash 
ington, D. C., whence he came to NAF 


Square D Co plans to double the six 
of it¢ present plant in Milwaukee. The 
Milwaukee operation is devoted to indus 
trial electric-motor control and other el” 
trical equipment for industry. 


Plans for a new research center | 
which expanded and accelerated develop 
ment work will be carried on in fields ! 
building materials, insulations and_ othe 
products needed to help house the natio! 
and increase efliciency of industrial oper 
tions in postwar period were announce’ 
recently by Johns-Manville Corp. lt » 
the first project announced in a compan) 
wide expansion program in the U. >. 
Canada and abroad which calls for ¢ 
penditure of about $40,000,000 and which. 
it is hoped, will provide 25% more J! 
than were available in company’s m* 
successful prewar year. The research ce! 
ter, the first unit of which is alread) 
under construction, is planned ultimate! 
to be a group of six buildings located ‘i 
a 93-acre plot of land near Bound Broo 
N. J., across the Raritan River from the 
Johns-Manville plant at Manville, . J. 
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This 
razil. 
Peru, 


. Self-Setting PERFORMANCE - PROVED 
‘in | = == UNDER UNUSUAL OPERATING 
PACKING CONDITIONS .......... 


im- 
capi- Q-P Self-Setting Packing has demonstrated its su- 


iva: periority under the most difficult conditions on land 
Poun- and sea and can be depended on to meet post war 
hway requirements for high maintenance economy. It is | 
st of the ideal packing for superheated steam, saturated 
tries, steam, hot and cold water, ammonia, fuel oil, com- 
Pan. pressed air, gases and acids and other operating EXPANSION JOINTS 
Juito, conditions. 
each. Q-P Self-Setting Packing is moulded to the exact di- 
5 are ameter of the rod and stuffing box from various ma- 
terials depending on the conditions involved. The 
smaller diameter of the ring or cone, always points 
Con- toward the condition being sealed. Under pressure 
lo re. the lips of the packing are closed automatically 
0 the against the rod and the side of the stuffing box with 
te of minimum friction, assuring a perfect seal without 
work causing excessive friction or undue wear of rod or 
kings packing. Removal of pressure frees the packing from 
pveral the rod. 
liv Q-P Self-Setting Packing is made in solid and split 
omg types to specified rod and stuffing box dimensions. Its 
eo proper installation assures longer packing life, infre- 
AE quent tightening up of gland, and elimination of rod 
; scoring. Outstanding savings in maintenance are a 
. matter of record wherever Q-P Self-Setting Packings 
have been used. 
ndils 
va WRITE TO US AND OUTLINE THE SERVICE TO BE 
PACKED AND WE WILL SUPPLY THE PROPER PACKING HYDRAULIC EQUIPMENT 
Sales Representatives 
= Belmont Supply Co., Waltham 54, Mass. Meyer Ekstrom Co., Chicago 6, 111. 
velop Chapman Industrial Supply Co., Los An- Ellis W. Morse Co., Binghamton, N. Y. 
Ids ot mJ yg Montreal, Canada Harry A. Neff, Fort Wayne 3, Ind. 
other A. G. Day, South Braintree, 85, Mass. Paramount Packing Co., Baltimore, Md. 
& Rubber Co.—San Fran- Rapids 7, Mich 
Appliances Co., Philadelphia 44, 3, Ohio 
It is DIESELS Kindred Appliances Co., Inc., New York 7, — Equipment Company—Pittsburgh 5. 
npany Marine & Industrial Supply Co., Seattle 4, Uhrich Supply Co., No. Kansas City 16, 
U Wash. Missouri 
‘or eX 
which a 
ch cen 
alread Q-P MANUFACTURING 
N. 
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HARD WORKING 


PROOFS 
“of YEOMANS 


QUALITY 


@ In 1902 in the building of Wilson Brothers Com- 
pany, Chicago, two Yeomans centrifugal wet pit ejectors 


were installed to discharge drainage seepage and wastes. 
No repairs were needed until 42 years later, when rust 


ate through the suspension pipe of one pump and at- 
tacked the impeller. Repairs were made. The other pump 


is still operating efficiently. 


@ In 1903 a Yeomans Duplex Sewage Ejector was in- 
stalled in the La Salle Street Station, Chicago, when it was 


The following bulletins con- 
tain important and helpful 
data... write for them. 


No. 8003— Centrifugal Wet 
Pit Sewage Ejectors. 
No. 2401— Dry Pit Sewage 
Ejectors. 
COUPON 


YEOMANS BROTHERS CO. 
1446 N. Dayton Street Chicago 22, Ill. 


Please send Bulletins 8003 and 2401. 
Name 

Address 

State 


206 (873a) 


built. With minor repairs it has oper- 
ated ever since with quiet capability. 


@ Yeomans Pumps, with their good 
engineering and sound construction, 
perform with that dependability which 
is quickly taken for granted. 


World’s Highest-Powered 
Ship Is Commissioned 


Aircraft carrier, Franklin D Roosevelt, 
commissioned on October 27, Navy Day, by 
President Truman contains greatest power 
plant afloat. 

Boilers evaporate more than two million 
pounds of steam per hour, sufficient to meet 
the electric power needs of a city of two 
million. Fuel oil consumed in one day in 
these boiler furnaces at full ship speed 
would heat about 300 single-family homes 
for one year. 

Power to fire the ship’s guns, raise her 
planes from below deck, and perform other 
functions develops from twelve units of a 
single-uptake controlled-superheat marine 
design. These boilers, built and designed 
by Babcock & Wilcox Co, meet require. 
ments of weight and steam-temperature 
control that advance ship’s speed and cruis. 
ing range. 


Steam turbines furnish a $30,000,000 
backlog for General Electric. This sum 
covers new installations and replacements. 
Company spokesmen’ expect full-scale 
peace-time production by December in tur. 
bine factories at Schenectady, N. Y., Lynn, 
and Fitchburg. Mass. 

Much of the experience gained on 
marine turbines and the advances in alloys 
suitable for higher temperatures and pres- 
sures will be brought to bear on_ these 
postwar orders. Recent turbines have 
been designed to operate at a temperature 
of 1000 F and pressures up to 2400 psi. 


President Truman accepted the resig- 
nation of Leo T Crowley as foreign eco- 
nomic administrator and as chairman of 
the board of directors of the Federal 
Deposit Insurance Corp. Crowley, who 
has retained his chairmanship of the board 
of Standard Gas and Electric Co through 
out a long term of federal service which 
started early in the Roosevelt Administra. 
tion, had been anxious to leave the gov- 
ernment for some time but had _ been 
persuaded to remain both by the late 
President Roosevelt and by President 
Truman. He also served for most of the 
war as alien property custodian. 


American Welding Society awarded 
four prizes sponsored by the Resistance 
Welding Mfr Assn to each of the follow- 
ing for a paper presented during the year: 
L A McIntosh of McIntosh Stamping Corp, 
Detroit, Ill, for paper on a design for 
resistance welding; W F Hess, prof Rens 
selaer Polytechnic Institute and new pres 
ident of American Welding Society, R A 
Wyant, assistant prof metallurgical engi- 
neering, Rensselaer Polytechnic Institute 
and B L Auerbach, metallurgist Works 
Laboratory, General Electric Co, Schenee 
tady, N. Y., for paper from a university 
source; G W Scott, L G Sutton and J 
Widmeyer, all of Research Laboratory, 
Armstrong Cork Co, Lancaster, Pa., for 
paper from an industrial source; J C Bar: 
rett, research metallurgist, Glenn L Martin 
Co, Baltimore, Md., for paper from 4 
industrial source. 
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4’—0” dia. x 7'—6” dia. x 82'—5” high Stabilizer 
Tower for a Texas Refinery. Fabricated to A.P.L- 
A.S.M.E. Code, stress relieved and X-rayed. 250# 
working pressure. 


0.000 E Heat Exchangers, for an Eastern Refinery, on the 

testing floor. Units have fusion welded Monel Metal 

shells and were built to customer’s specifications. 

4 48” dia. x 22’—6” long mud drum for a Vogt Water 

Tube Boiler designed to operate at 450# S.W.P. 
Fusion welded to A.S.M.E. Boiler Code. 


_ Battery of Absorption Columns in a Western Refinery. 


Units are 33” dia. x 41’—0” high and were stress 
have 
ature 


400 KV Industrial X-ray unit in our plate welding 


) pal a department. Exographs of welded seams can be quickly 


made because of the special motor operated rolls and 
resig. Te Oe traveling carriages which are adjustable to vessels of 
-deral 
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FLEXIBLE RUBBER BUSHING 


ORIVE STUD 


Incorporated 1920 


GRAPHITED BRONZE 
BEARING 


The Inside Story of 
AJAX FLEXIBLE COUPLINGS 


Ajax Flexible Couplings protect direct connected 
machines from unavoidable misalignment. They re- 
quire no lubrication. They are quiet running — no 
backlash, no noise. They provide free end-float which 
permits electric machinery to find its magnetic center. 
They operate satisfactorily in abrasive-laden air. 


They are built in a wide range of sizes and capacities 
with standard couplings made of forged steel or cast 
semi-steel, 


For special requirements flanges can be machined 
from aluminum, bronze or other metals, and can be 
plated with chrome, silver or cadmium for protection 
against adverse atmospheric conditions. Thousands 
of cadmium-plated Ajax Couplings are running on 
U. S. Navy equipment throughout the world. 


Ajax Couplings can easily be made integral with 
brake drums, pulleys, fly wheels, etc. 


Write for new catalog giving complete data. 


‘AJAX FLEXIBLE( )COUPLING CO. ine. 


WESTFIELD, N. Y. 
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’ dent of Mass. Institute of Technology. 


Newly organized Transformer Industry 
Advisory Committee, Office of Price Adm, 
met in Washington, D. C., recently to con. 
sider transformer pricing and the eflect 
on it of the war’s ending. 

Committee consists of: George H Darby, 
president, Erie Electric Co, Buffalo, N. Y,; 
H A Hudson, manager, Wagner Eleciric 
Corp, St Louis, Mo.; J W McMullen, man. 
ager, Allis-Chalmers Co, Pittsburgh, I’a,; 
Albert E Rhoads, vice-president, Kuhlman 
Electric Co, Bay City, Mich.; S W Stock. 
well, president, Davis Transformer Co, 
Concord, N. H.; Sam Horlick, president, 
Pennsylvania Transformer Co, Pittsburgh, 
Pa.; W D Kyle, president, Line Material] 
Co, Milwaukee, Wis.; H F McRell, mana. 
ger, General Electric Co, Pittsfield, Mass.; 
W W Sproul, Jr, manager, Westinghouse 
Electric Corp, Sharon, Pa.; and R E Upte. 
graff, president, R E Uptegraff Mfg Co, 
Scottsdale, Pa. 


Reclamation Bureau plans a_ 5,000-kw 
hydro unit costing $900,000 for its 
Shoshone, Wyo., irrigation project. Bureay 
officials estimate the plant can be repaid 
out of revenues in 16 years. 

Plant, to be known as Heart Mountain 
Development, will be located near the Sho- 
shone Canyon Conduit outlet about three 
miles below Shoshone dam. It will serve 
load growing out of a new oil-field discoy- 
ery in the Elk Basin region, north of the 
irrigation project. 


River control and development in 
China will profit from the activities of 
26 Chinese engineers, now studying irriga- 
tion and hydroelectric projects of the 
Bureau of Reclamation. Visiting engineers 
have had experience on Chinese projects 
and will build on this background with 
intensive training at Denver, Colo., on de- 
sign, construction and operation. Upon 
completion of the course these men will 
visit University of Iowa, reclamation proj- 
ects such as Boulder, Shasta and Grand 
Coulee, and irrigation projects such as 
Central Valley and Columbia Basin. 


Council of the Am. Society of Heating 
and Ventilating Engineers has an- 
nounced that the 52nd annual meeting of 
the society will be held January 28-30 
1946 in New York City, with headquarters 
at Hotel Commodore. 


National meeting of the American Weld- 
ing Society will be held February 4-7 
1946 at Hotel Cleveland, Cleveland, O. 


Annual All-Technology Alumni banquet 
will be held December 5 1945 at Hotel 
Biltmore, New York City, in honor of Dr 
Karl T Compton, principal speaker, who 
is completing his fifteenth year as presi- 


Am. Society of Refrigerating Engineers 
has set Dec 10-12 as the dates for their 
41st annual meeting at Hotel Pennsyl- 
vania, New York City. 


Among the first of the postwar industrial 
expositions is that of the 20th Exposition 
of the Chemical Industries, Feb 25 to 
Mar 2 1946, Grand Central Palace, New 
York City. 
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STEAM 


A.C. SERVICE 


With average steam pressures in power plant prac- 
tice already high and still rising, antiquated methods 
of measuring boiler water levels with gauge glasses 
are a constant source of trouble and danger to boiler 
room crews. 


In the Brown Electric Water Level Gauge for mod- 
ern high pressure Steam Boilers, a positive, accurate, 
dependable means of gauging drum level has been 
found that removes every drawback or difficulty ex- 
perienced with other devices. 


The Brown Electric Water Level Gauge can be 
located at any distance from the point of measure- 
ment. Accuracy is not affected by the corrosive 
action of high temperature water. Operating on the 
inductance bridge principle, the transmission of mo- 
tion from the forged steel measuring unit to the 
instruments is accomplished electrically and eliminates 


LEVEL MEASURING UNIT 
anc TRANSMITTER 
located on side 

of Boiler 


the hazard of long runs of high pressure piping. An 
indicator, and/or recorder can be supplied as desired. 


The indicator, equipped with a large 12" circular 
scale, affords clear, accurate readings visible at a 
distance of fifty feet or more. The recorder is par- 
ticularly valuable because it writes a record which 
can always be referred to in case unusual conditions 
need explaining. The operator who is "on his toes"’ 
is thus given a receipt for good work and alibis 
become a thing of the past. 


Write for Catalog No. 2008. THE BROWN IN- 
STRUMENT COMPANY, a division of Minneapolis- 
Honeywell Regulator Co., 4490 Wayne Avenue, 
Philadelphia, Pa. Offices in all principal cities. To- 
ronto, Canada; London, England; Stockholm, Sweden; 
Amsterdam, Holland. 


BOILER WATER 
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* Boiler 


Controls 


1. 
2. 
3. 
4. 
5. 
6. 
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INSTALLED IN 
A FEW HOURS ; 


* Oil Burner 


* Condensate 
Return System 


* Automatic 


9. 


\ 


‘AUTOMATIC OIL-BURNING 
STEAM GENERATING UNIT 


Consists of: 


\ 


Some of its advantages: 
Assures high overall efficiency 
Completely “packaged” — saves space 
Fully automatic — including ignition 


Full steam pressure in 18 minutes or less 


Condensate return system built in 
No stack needed for draft 


7. Mounted on base—no foundation needed 


Forced draft saves fuel 
Ready to use when delivered 
installed in as little as 4 hours 


’ Reading, Pa., U. S. A. 


*T. M. REG. U. S. PAT. OFF. 


Light and Heavy Oil Units 


or descriptive Bulletin, from Orr & 
\ Sembower, Inc., 974 Morgantown Rd., 


IN CANADA 


Contract has been placed by Britis, 
Columbia Power Commission with Can. 
dian Westinghouse Co for a 25,000-ky, 
generator for installation at Campbelj 
River power project of the company. Con. 
tract for a 28,000-hp turbine has been 
placed by the commission with Dominion 
Engineering Co. Generator will be deliy. 
ered in 14 months. 


Council authorizes city commissioners jp 
Edmonton, Alberta, to proceed with ap 
extension to the municipal power plant, 
which will cost $1,770,000. The extension 
involves purchase of a 30,000-kw steam 
turbine-generator complete with boilers 
and fittings. Even though the new genera. 
tor is ordered from English manufacturers 
immediately, it could not be in operation 
at the plant until the winter of 1949.59, 


Immediate start on development of 
Campbell River in northern section of 
Vancouver Island has been authorized by 
British Columbia government. This action 
paves the way for British Columbia Power 
Commission launching its initial 50,000-hp 
development of this project. With construc. 
tion of necessary transmission lines, erec- 
tion of substations and other equipment, 
the development will involve an expenditure 
of $7,014,915. First stage under the plan 
provides for 50,000-hp installed capacity 
at Campbell River, with a 132-kv double 
circuit transmission line to Nanaimo and 
Alberni. Second stage provides for im 
creasing generating capacity to 100,000 hp 
and extension of 132-kv transmission lines 
to Victoria so that the increase in the 
Victoria load may, if required, be supplied 
from Campbell River. 


APPOINTMENTS 


Briggs Clarifier Co appoints Equipment 
Supply Co, 60 Richards St, Salt Lake City 
1, Utah, as distributor in State of Utah, 
Unita County, Wyo., southern half of 
Idaho and a portion of eastern Nevada. 
Selection of Weeks Engineering Co, 4526 
Olive St, St. Louis, Mo., as industrial prod- 
ucts distributor for eastern Missouri, part 
of southern Illinois and part of southem 
Indiana has also been announced. 


George O Boomer is newly elected presi- 
dent of Tube Turns, Inc, succeeding 
Rudy E Fritsch, who at present is consult: 
ant for the company. Fred C Smith has 
been made director of quality. 


Changes announced in the editorial service 
of Westinghouse Electric Corp are: 
Hendley Blackmon resigns as manager to 
join McGraw-Hill Pub Co as electrical 
editor of Product Engineering. H C Me 
Daniel will serve as acting supervisor, 
responsible for the company’s technical 
and trade magazine publicity, until the 
return of Lt Carl Nagle, now with the 
U. S. Navy in the Pacific. 


Under a new name, Marsh Heating 
Equipment Co, the organization of Marsh 
Tritrol Co will distribute its regulators 
along with the heating specialties of James 
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That imp, Sludgey, Will certainly get between you and your production if you don’t stop him 


ALKEN CERTIFIED EVEN-FLO SLUDGE 
REMOVER prevents the water and other 
impurities in the oil from settling out 
as a sludge --- and will change sludge 
which has already formed into an emul- 
sion so that it may be burned and its 
heating value utilized. 

ALKEN CERTIFIED EVEN-FLO SLUDGE 
REMOVER is fully burned with the oil 
in the burners leaving no residue OF 
deposit behind . - - is not 

Flash Point—160°minimum: 


ALKEN CERTIFIED EVEN-FLO SLUDGE 


explosive— 


For improved fuel oil efficiency, 


ALKEN CERTIFIED EV EN- 


ALKEN- 
1841 BROADWAY, Dept: P 
ALKEN 


CERTIFIED 


FLO SLUDGE 
MURRAY 


R 


aks up and dis- 
erses anks but 
also helps kee 
the strainers, pr 
of the burners clean. 


it does a COMPLETE job. 


A personalized, written survey of your 


plant operation and fuel oil used 15 
given to our Engineering Department 
before any recommendation is made. 
After careful study, the formula best 
suited for your needs is sent to you. 


I llustrated booklet sent freeupon request. 


REMOVER! 


Reg. U Pat. Off. 


A 
° NEW YORK 23, N.Y. 


WATER TREATMENTS - soot REMOVERS - SLUDGE REMOVERS 


>. 
bell 
been | 
inion 
EW A R OF 
r in 
10 hp 
lines 
plied 
yment 
Cy) 
Utah, 
vad. 
prod- 4 
pare 
thern 4 
nsult- # 
| 
ervice 
er to — 
Me 
visor, ‘ 
inical 
| 
POWER © December 1945 


EDCO 


STRAINERS 


8 


oe 


BASKET TYPE 
FOR VARIOUS FLUIDS 


The EDCO basket type strainer 
is used extensively on suction and 
pressure pump lines carrying wa- 
ter, oil and other fluids. 


The baskets are made from 
either brass or steel screens or 
perforated sheets, depending on 
the nature of the operation. 


EDCO Strainers are easily re- 
moved for cleaning by the 
handle attached to the basket. 
The body and cap are cast 
bronze but can be made from 
stecl or semi-steel, threaded or 
flanged. 


EDCO makes strainers for 
s te am — air — gas and fluids. 
Write today for detailed data on 
these products. They offer you 
many savings. Ask for Bulletin 
863. 


EDDINGTON 
METAL SPECIALTY CO. 


P.O. BOX K EDDINGTON, PA. 
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P Marsh Corp, with main offices at 2122 
Southport Ave, Chicago. James Emmet, 
Jr, will serve as vice-president in charg 
of sales. 


Formerly head of the Heating Branch of 
War Production Board, Henry L Norris 
has joined Consolidated Industries, Inc, 
as vice-president in charge of sales adminis- 
tration. 


American Society of Civil Engineers 
has initiated a public relations program, 
with Allen Wagner serving as assistant to 
Colonel William N Cory, secretary and 
executive officer of the ASCE. 


Milburn L Forth, recently an economist 
with War Production Board in Washing- 
ton, D. C., becomes industrial economist 
with Commonwealth Edison group of 
companies to head up research activities 
of the newly formed territorial information 
dept in Chicago. 


Recent addition to the staff of American 
Society for Metals, as editor of technical 
books, is Dr John N Parks. 


A P DeVita has joined Robins Conveyor, 
Inc, as a sales specialist on the company’s 
Floatex Shakeout for the foundry industry. 
Appointment of Hugh Avery as personnel 
director has been announced. Charles A 
Thompson, formerly a sales engineer with 
the company but more recently a lt comdr 
in the U. S. Navy, will direct the activities 
of the new Birmingham, Ala., office. 


Jack Beebe, recently general sales man- 
ager of Thordarson Electric Mfg Co, has 
joined Swain Nelson Co of Glenview, Ill., 
in charge of manufacture and distribution 
of their transformer line. 


Sales promotion and advertising manager 
of National Electric Products Corp, 
Pittsburgh, Pa., is George W Hartner, re- 
cently supervisor of priority div. 


An additional post as vice-president in 
charge of sales of Aviation Corp has been 
given R C Cosgrove, vice-president and 
general manager of manufacturing div of 
Crosley Corp and Aveo, Cincinnati 25, O. 


Carboloy Co, Detroit, Mich., appoints 
South Bend Supply Co, 324 S St. Joseph 
St, South Bend 24, Ind., distributors in 
southwestern Michigan and north central 
Indiana. Sligo Iron Stove Co, St. Louis, 
Mo., has been made distributor for south- 
ern Illinois and Missouri. 


Ralph G Lagerfeldt, now in charge of 
sales, has been elected vice-president of 
that activity, and Francis E Pethick, as- 
sistant treasurer,*has been made treasurer 
of Colonial Broach Co, Detroit, Mich. 


Frank Davis, formerly tool supervisor at 
Allison in Indianapolis, has been placed 
in charge of the new Carboloy cutting tool 
div of Samuel Harris & Co, Chicago. 


James C McGee has been appointed man- 
ager, machinery dept, Iron & Steel Prod- 
ucts, Ine, Hegewisch Station, Chicago 33, 
Ill. At the same time the appointment of 


_| CONTROL 


Use a Powers No. 11 Tempera- 
tureIndicating Regulatorwhen 
you want the advantages ofan 
easy-to-read dial thermometer 
combined with a dependable 
self-operating regulator. The 
dialthermometer gives a visual 
check on the performance of 
the regulator and makes it easy 
to adjust for the required op- 
erating temperature. Various 
dials and ranges are available. 
Is Easy To Install—because both 
the thermometer and the regu- 
lator operate from the same 
thermal system—only one 
tapped opening is required. 
Write for Circular 2511 


THE POWERS REGULATOR CO. 
2771 Greenview Avenue, Chicago 14, Illinois 
231 E. 46th St., New York 17, N. ¥.— Offices 
In 47 Cities. . . See your phone directory. 

7° 
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ELECTRICAL OPERATION, IS AS MODERN AS POST WAR INDUSTRY MUST 


How HAYS Combustion Control 


measures, coordinates, acts... AUTOMATICALLY 


You See the 12 Vital Facts of 
MODERN COMBUSTION CONTROL 
in HAYS SALES VISUAL 


The most comprehensive, most under- 
standable explanation of automatic com- 
bustion control ever compiled. Ask the Hays 
representative to show it to you. 


. The purpose of Combustion Control. 


. How that Purpose is accomplished—3 
methods of control. 


. What results can be expected of each. 

. Elements of a good control system. 

. Elements of a good controller. 

Coordinating the controllers. 

. Selecting the best system for your needs. 

How Automatic Combustion Control 

operates. 

- How each individual controller oper- 
ates. 

. How controllers are calibrated and ad- 
justed to fit requirements. 

. How controllers are stabilized to pre- 
vent hunting or over-travel. 

. Typical installations of Automatic Com- 

bustion Control. 


© Ne 
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T’S LIKE HAVING a smart, tireless four-man crew on 
the job—the boss (Master Pressure Controller) who 
waits for the call from the plant for more steam, then calls 
on the others to give him the necessary cooperation; the 
two men who control the Air (Air Flow Controller) and Fuel 
(Fuel Feed Controller) respectively; and the man who keeps 
the furnace draft constant (Furnace Draft Controller). 

To a central panel come reports of every fluctuation in 
every combustion factor, to be recorded and measured. 
Instantly accurate impulses go from the Master Controller 
to the Air and Fuel Controllers. These subordinate controls 
in turn transmit their impulses instantaneously to the damper 
or air control device and to the fuel feed device. Thus steam 
generation is kept in practically perfect balance con- 
stantly. 

You can see the many advantages—big savings in man- 
hours, important cuts in fuel bills, greatly reduced main- 
tenance. A big help in relating those benefits to your busi- 
ness is the Hays Visual Presentation of Automatic Combus- 
tion Control. A Hays Engineer can show it to you—no 
obligation, of course. A note to us will arrange it. 


MICHIGAN CITY.INDIANA.USA 
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MURRAY 
STEAM 


TURBINE GENERATING 


Installed in 1939 in a small municipal power 
plant in northeastern Indiana, the above 
500 KW direct connected Murray steam 
turbine generator set has given its owners 
entire satisfaction. The turbine is equipped 
with every device necessary for minimum 
of attention including steam turbine driven 
auxiliary oil pump. The generator and 
exciter may be furnished to match existing 
electrical equipment in your plant. 


Units in this size may be furnished either 
direct connected or geared as preferred 
with performance and operation equally 
trouble-free. 


There is a Murray representative ready to 
help you with design and lay-out informa- 
tion. 


MURRAY also produces 


Mechanical Drive Turbines—Horizontal and 
Vertical Reduction Gears of the high speed type 
Steam Boilers 


MURRAY IRON WORKS COMPANY 


Charles A Marshall, formerly a maniifae. 
turer’s representative on materials-han. 
dling equipment, to their sales engineering 


force was announced. 


Allen Bradleys’ Boston office announces 
the addition of Charles B Pickering, former 
industrial application engineer, to their 
sales engineering staff. 


American Steel Dredge Co, Fort Wayne, 
Ind., has announced that Fred J Schmidt, 
formerly chief marine engineer of Penn. 
sylvania Shipyards, Inc., has poined their 
organization as chief engineer. 


Evans Products Co, Evanair space and 
water heater div, announce these changes 
in personnel: Ralph E Oursler transferred 
from within the organization to Middle 
Western representative for Evanair, Mel 
Robb from within the organization to sales 
manager, William Flanagan, formerly of 
Rockwood Sprinkler Co, made Eastern Dis. 
trict representative for Evanair. 


Commencing Feb 1, 1946 Professor R D 
Landon, now civil engineering professor 
at Southern Methodist University, becomes 
dean of the College of Engineering, Uni- 
versity of Akron, replacing Fred E Ayer 
who will retire in June. 


Denis G Shea, a chief engineer in the mer- 
chant marine and recently a It comdr in 
the U. S. Navy, has joined Marsh & Me 
Lennan as manager of their boiler and 
machinery dept. 


Announcement has been made of the ad- 
vancement of John D Gordon from general 
sales manager to general manager and of 
the appointment of Carl L Halpin, con 
sultant, to the post of manager of the 
manufacturing works of Progressive 
Welder Co. 


Recent changes in the engineering dept of 
Ransome Machinery Co, Dunellen, N. J, 
include: John P Faver, assistant to general 
manager and consulting engineer, J. E 
Bushnell, chief engineer; George W Cronk, 
chief draftsman. 


Resignation of Thomas N McCarter, former 
president, from his position as chairman 
of board of directors of Publie Service 
Gas & Electric Co was accepted with 
regret, Oct. 22. 


Gerotor May Corp, Logansport, Ind, 
announces that Garco Machinery Co, 
Cleveland, O., will represent their products 
in that territory. 


Thomas H Langan, formerly on sales o 
gas-heating equipment with Metropolitas 
Edison Co, Easton, Pa., has been added 
to the staff of Janitrol sales dept of Sur 
face Combustion Corp, Toledo, 0., # 
assistant manager of Cleveland district 


Hewitt Rubber Corp and its subsidiary, 
Robins Conveyors, Inc, have opened a ne¥ 
Charleston, W. Va., office with R U Jack 
son representing Robins Nelson J Rei 
hold for Hewitt, and H N Kepler, sales 
engineer. Expansion of field personnel 
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Here’s the Inside Story 


OF THE “MAGIC-GRIP” SHEAVE 


Exploded view shows why Allis-Chalmers’ new “Magic- 

Grip” Sheave goes on as a_unit in 2 easy steps. It’s the 

fastest mounting sheave on the market—at no extra cost. 


SEE HOW “MAGIC-GRIP” GOES ON QUICKLY AS A UNIT IN 2 EASY STEPS 


RECONVERTING? 


GET THIS 
NEW FREE KIT! 


4 

t To help you find out how your 
present equipment will fit into 
t future production, A-C offers a 
new free “Reconversion Inven- 
' tory Kit” — Fact Sheets and 
t Check Lists to speed your ap- 
H praisal of V-belt drives, electric 
¥ motors, and centrifugal pumps. 
t Applies to all makes, Call your 
s A-Cdistributor or district office, or 
write Dept. 45, ALLIsCHALMERS 
Milwaukee 1, Wisconsin. 


] Place sheave on shaft. Slides WJ Align exactly, using straight- 


on smoothly because clearance is edge, (It’s easy with this free-slid- 
provided by expanded bushing. ing sheave.) Then tighten three 
There’s no hammering — no forcing! _capscrews; sheave is locked to shaft, grips 
Complete sheave and bushing unit comes like magic! No set screws to damage the 
intact—ready for quick, easy mounting. shaft. Write for Bulletin B6310. 


A 1858 


Allis-Chalmers Texrope 


SHEAVES 


HEAR THE BOSTON SYMPHONY: Saturday, American Broadcasting Co. 


POWER © December 1945 


ac 
an 
ing 
Ces 
ner 
4 
idt, 
heir 6 -CHAL 

M, 
SHEAy 
S We 4 
ddle 
ale -- (2 =) | 
| 
| 
Uni- Re Me 
. 
mer- 
Ir in 
Me 
ad- 
neral 
nd of 
com 
ssive 
y oy > 
oducts 
iles of 
politas 
added 
f Sur 
distrit 
a new 
J 
| Rei — 
ynel by 
(1945 215 


FLANGE 
JACKS 


...a New Tool 
that does a Hard Job 


the Easy Way 


The job of opening flanges on 
pipe lines for gasket renewal, 
for which FLANGE-JACKS are 
specifically designed, can be 
done faster, easier, safer and 
more economically with this 
new tool, which has been tried 
and proved with outstanding 
success on countless tough, 
difficult jobs. 


Flange-Jacks replace the old, slow, 
crude hammer-and-chisel way ... open 
joints quickly even in cramped spaces 
+... protect flange faces against dam- 
age ... eliminate sparks from hammer 
and chisel blows as well as vibration 
in pipe lines. Flanges are separaied 
gradually and evenly without undue 
strain; bolt holes are maintained in 


perfect alignment for positioning gasket. 
Strong, sturdy and simple in design, 
Flange-Jacks are available in the follow- 
ing sizes and types: 


Standard—2” to 20” Flanges including 
Extra Heavy up to 12”. 
Giant—20” and up. 


Write Today for 
Complete Information to 


T. G. PERSSON CO. 
224 Glenwood Ave., 
Bloomfield, N. J. 


Or Get in Touch with your Nearest Distributor. 
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Hewitt Rubber Corp includes: Arthur Pur- 
mont to St. Louis as district sales manager, 
William E McCue to Cleveland and north- 
ern Ohio territory, Robert Crane to Indian- 
apolis for the Indiana territory. 


Unexpired term of Chairman Basil Manly 
of Federal Power Commission will be 
filled by Harrington Wimberley. 


J A Carruthers, chief engineer of Univer- 
sity of Alberta, retires after twelve years 
in that position, and E Mills, chief engi- 
neer in the Canadian Navy, succeeds to 
the post. 


Purchase of the business and assets of the 
Coburn Trolley Track Co, Holyoke, Mass., 
by the Wickwire Spencer Steel div of the 
Colorado Fuel and Iron Corp has been 
announced. 


Billings, Mont., outlet for Wickwire Spen- 
cer wire rope in Montana, Wyoming and 
Idaho will be L R Austin. 


Canadian-Vickers, Ltd., Montreal, Que., 
has been appointed as manufacturers in 
Canada of Watson-Stillman Co, with Can- 
adian Fairbanks-Morse continuing its role 
of sales agent. 


Engineering Foundation elected Dr A 
B Kinzel, vice-president of Union Carbide 
and Carbon Research Laboratories, Inc, 
chairman for the coming year. 


Babcock & Wilcox Tube Co announces 
the addition of G N Emmanuel as research 
metallurgist, moving from his position with 
Murray Co, Boston, Mass. 


Wendell W Cerna, chemical engineer, 
Hall Laboratories, has returned from an 
assignment as one of a field team sent to 
Germany by government authorities to 
study German power plant developments. 
Appointinent as technical representative for 
the controller industry has been conferred 


on Lynn Matthias, research director, Al- | 
len-Bradley Co, Milwaukee, Wis., by gov- | 
ernment officials to visit and report on | 


motor control plants in Germany. 


Formation of a new engineering and con- 
struction company, that of Bechtel Bros 
MeCone Co, has been announced, with 
offices at present in San Francisco and 
Los Angeles. 


Lincoln Electric Co appoints H F Kneen 
vice-president of manufacturing, and G G 
Landis vice-president of engineering. 


Reorganized motor div of General Elee- 
trie’s apparatus dept now has four divi- 
sions and one section: A W Bartling, man- 
ager, fractional-hp motor div; Elliot Har- 
rington, manager, induction motor div; 
J T Farrell, manager, de-motor div: P A 
McTerney, manager, synchronous. large 
de- and gear-motor div; and W H Henry, 
assistant manager of industrial div in 
charge of motor business. 


General Electric Co, welding div, has 


appointed L D T Berg, former sales en- 


gineer, to post of welding specialist in | 
company’s Atlantic district, with headquar- | 


IN COAL OR OIL-FIRED 
HIGH OR LOW PRESSURE 
BOILERS 


brings down chemically 
the ignition point of soot 
and carbon to that of coal 
or oil so that both are con- 
sumed together. 


“GASSES” 
CARBON 
and SOOT 


Whether you clean carbon and soot 
manually or with automatic soot blow- 
ers, you still need No-Karb because 
it pulverizes carbon and soot mak- 
ing their complete removal certain. 


SAFELY 


No-Karb is approved for safety by U. S. 
Department of Commerce and Connecti- 
cut State Police Department. No-Karb 
contains no free sulphur, zinc, gun 
powder or nitrates of an explosive 
nature. No-Karb will not harm metal. 


EFFECTIVELY 


No shut-down needed to use No-Karb. 
It leaves boilers and tubes free of car- 
bon and soot, goes to the very tip of 
the stack to ferret them out. Boilers 
then require less fuel to operate at 
maximum efficiency and do not give 
off black smoke. No-Karb reduces labor 
costs because scraping of boilers and 
punching of tubes are needed far less 
frequently, can be done quickly and 
easily by one man. 


ECONOMICALLY 


Never varying in quality, never fail- 
ing in results, ‘No-Karb more than 
makes up for its moderate cost by the 
savings it assures. Write for free 
folder, “Management Knows the Facts 
of Life’ or send trial order. 


DISTRIBUTORS ! SALESMEN! 


Write for open territories. 


Nutmeg Chemical Co. 


223 State St. New Haven 10, Conn. 
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When you install a De Laval Oil Purifier, you know that 
it will continue to protect your power units indefinitely 
without any attention save normal bowl cleaning. A 
De Laval centrifugal is a long-term, profitable invest- 
ment in keeping oil both clean and dry. 


D &é La V 4 d Oil Purifiers placed in serv- ADVANTAGES OF DE LAVAL 


ice soon after the last World War are still on 
the job in some cases! True, such old-time 
models have been improved on since that time, 
but basically the fact remains that each De Laval 
Oil Purifier is designed to give years and years 
of trouble-free service. 


Wholly mechanical in action, requiring no 
parts that need be periodically renewed in order 
to maintain the efficiency of the purifying device, 
a De Laval Oil Purifier removes both of the 
chief causes of lubricating oil contamination: 
water, and dirt or sludge. A De Laval cen- 
trifugal of proper capacity, operating on con- 
tinuous by-pass, purifies oil from 3 to 4 times 
daily, leaving it in a condition of cleanliness and 
dryness that can best be compared with new oil. 
It provides maximum protection for a turbine 
or Diesel engine. 


@ Write for additional information; 
sent without obligation. 


LUBRICATING OIL PURIFIERS 


Constant high purifying effi- 
ciency—without renewal of func- 
tional parts 
Economical to operate 
Remove both enemies of good lu- 
bricating oil performance: water 
and dirt 
e 
Provide maximum protection to 
power units 
Maintain oil in condition most 
nearly identical with that of 
new oil 


Give long, trouble-free service 
Lower maintenance costs 
Self-draining purifier bowl makes 
for easy cleaning 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 
THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


LUBRICATING OIL PURIFIERS 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK MACHINERY ak 


C. H. WHEELER | 
MANUFACTURING Co. | guys 
« 


19th St. & Lehigh Ave. 
puMP DIVISION OF 


Philadelphia 32, Pa. i LAVAL STEAM TURBINE CO. 


TRENTON 2, NEW JERSEY 


rotors in.an IMO pump is ideal for 


hydraulic ond other 


PERFORMANCE RECORDS POSITIVELY 


SHOW YOU CAN PROMOTE EFFICIENCY 
with 


ICHOLSO 


"Plant-Proved" 
FLOATS 


P Nicholson Welded Floats 
= are of stainless or chro- 


VALVES 


mium-plated steel: 
spherical, cylindrical, el- 
liptical. For every heavy- 
duty use. 2" to 14". 
Bulletin 345. 


Nicholson Thermostatic 
Steam Traps have largest 
discharge capacity of any 
trap in their price range. 
Cannot freeze, water-log 


3-way valves for single, 
4-way for double-acting 
cylinders; multi-port, me- 
tering, distributing, spe- 
cial types. For air, 
steam, oil, gas, tar, wa- 


ters in Philadelphia. Lewis J Male, assist. 
ant general superintendent of GE's Sche. 
nectady works, has been appointed general 
superintendent, succeeding Bernhard G. 
Tang who retired Sept 30. 


R F Van Alstyne has been appointed repre. 
sentative in Des Moines, eastern half of 
Iowa and Tri-cities for American Engi. 
neering Co, Philadelphia, on their Tay. 
lor and Perfect Spread stokers. 


Business of Certified Gauge & Instrument 
Corp has been acquired by American 
Chain & Cable Co. 


Additions to the staff of Bridgeport Brass 
Co were Michael Schwarz, former director 
of WPB copper div, as market adviser, and 
Lt Charles B Homer, U. S. Navy, former 
brass mill program chief for that service. 


Works manager of Morse Chain Co, 
Ithaca, N. Y., will be Frank C Tippery, 
formerly with Ford Motors. 


Election of R P Tyler to fill the vacancy 
in board of directors of MacWhyte Co, 
caused by the resignation of Mrs George 
S Whyte, has been reported. 


Elliott Co announces that Charles T 
Evans, formerly manager of carbide dept 
of Titusville plant, Universal Cyclops Steel 
Corp, will serve as chief metallurgist for 


Elliott. 


Election of officers of V D Anderson Co 
has been announced, with Carl W Zies, 
president; R T Anderson, vice-president; 
A D Anderson, treasurer; F S Freer, assist- 
ant treasurer; B D Coffey, secretary and 
Edward Parsons, assistant secretary. 


Allis-Chalmers Mfg Co promotes W A 
Yost, Jr to assistant manager of steam 
turbine dept. R N Landreth has been ap- 
pointed assistant to the vice-president of 
general machinery div, with headquarters 
at Washington, D. C., where he has served 
as special representative. 


Sinclair Refining Co appoints R J Ben- 
der assistant to the chief consulting engi- 
neer. He was recently in the U. S. Navy 
and before that fuel sales engineer for 
the company’s Chicago district. 


Nicholas J Conrad reacquires Schweitzer 
& Conrad, Inc, and will resume active 
management as president, with his son, 
John R Conrad, serving as vice-president. 
Curtis H Soderburg has returned from man- 
ager of Perfex Corp priorities dept to his 
post as manager of Philadelphia office. 


Election of George H Miehle as president 
and treasurer has been announced by Al- 
bert Kahn Associated Architects and 
Engineers, Inc, with Sheldon Marston, 
executive vice-president, Saul Saulson and 


or air-bind. 5 types: ter. Lever, foot, sole- 
sizes to 2"'. Sent on noid, motor-operated 
trial. Bulletin 544, ‘ types. Catalog 543. 


Send for Catalogs or See Sweet's 


W. H. NICHOLSON & CO. oN 


WILKES-BARRE, PA. 


O L Canfield new vice-presidents. 


John M Cooney has been appointed Bos 
ton district manager of industrial products 
sales div of B F Goodrich Co, succeeding 
George H Wood who is retiring from a 
tive service after 33 years with the orga 
ization. New manager for St. Louis dis 
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TRAPS 
| 


users everywhere 


applaud 


tor 


ind 


for 85% Magnesia | 


TA and High Temperature 
a Pipe Coverings 
die —THE OUTSIDE DIAMETER OF EACH SIZE OF PIPE COVERING IS 
rved MADE TO FIT EXACTLY INSIDE ANOTHER STANDARD PIPE COVERING : 
SIZE! SECTIONAL SIZES UP TO AND INCLUDING 18-INCH PIPE SIZE! 
Ben- —All odd thicknesses can be readily assembled from prime Another Great 
engi [@ sizes and delivered to you without delay! “FIRST” 
Navy ; by the makers of 
for —You need stock only prime sizes to service all insulation 
needs in your plant! 
user —KEasier, more economical to increase insulation on an 
ctive § existing pipeline. You simply apply another layer, which fits 
son, J exactly over the present insulation! 
dent. 
=o —Even faster, better service from your distributor! 48%, 
o his fewer items for him to handle. He can order ‘prime sizes in solid 
. or broken joint construction direct from us—have large lots 
; shipped direct to the job! In an emergency, he can assemble spe- 
ident § cial requirements in his own warehouse. All leftovers are stand- 
pe ard material — readily usable! 
wae for new, handy “Digest of Simplified Thickness Standards.” 
Bos- REG. U.S. PAT. OFF. 
Jucts 
PLANT & asbestos woRKS 
m ae GENERAL OFFICES: SAN FRANCISCO - PLANT Engineering Service Units in pony Md 
Principal Cities - FACTORIES: Emeryville, San Francisco, and Redwood City, Calif. 
Manufacturers of Plant Insulating Materials and Mechanical Packings. Established 1898. *U. S. Patents Nos. 2,131,374, 2,209,752, 2,209,753, 2,209,754. , 
1945 
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HOW. A MODERN INDUSTRIAL 
PLANT SAVES TIME AND LABOR 


JOB FACTS 


Thirty-six Roper Fig. 26-F-20 
rotary pumps, each individual- 
ly powered by a 3 H.P. motor, 
are used in the oil house. 
Automatic pressure switches 
maintain a pressure of 40 Ibs. 
in the lines. These pumps have 
a rated capacity of 20 g.p.m. 
Each Roper Pump is equipped 


_ with deep packing box, equal 


sized spiral gears, a flexible 
slider coupling drive, and 
flanged bronze bearings which 
«support gears at both ends. 
Internal parts can be inspected 
or replaced quickly and easily 
without disturbing piping or 
mountings. 


— 


GEO. D. ROPER CORP. 
362 Blackhawk Park Avenue, 


PUMPS ESPECIALLY ENGINEERED TO FIT YOUR REQUIREMENTS 


PUMP AND 
MOTOR UNITS 


FooT 


MOUNTED 


Rockford, 


with ROPER 


The big bank of Roper Pumps, shown 
above, are located in the oil house to 
speed hahdling of cutting oils, solvents, 
coolants, hydraulic and hot engine oils, 
and other liquids. From storage tanks 
direct to outlet stations, through over- 
head and underground pipes, they quick- 
ly dispatch the various liquids to test 
rooms and machining and assembly 
floors where convenient filling station 
outlets are situated. The nearest station 
is 1500 feet and the farthest is 5500 feet 
from the oil house. Thus Roper Pumps 
help to save time and manpower by elim- 
inating inter-plant delays and incon- 
veniences that would otherwise be as- 
sociated with transporting large volumes 
of oils, solvents, etc. 


SEND FOR CATALOG 
Illustrating and describing Roper 
Pumps built to handle pressures 
up to 1000 Ibs. p.s.i., capacities 
34 to 300 g.p.m. at speeds up to 
1800 r.p.m. 


BUILDERS OF PUMPS FOR MANUFACTURING, MARINE, PETROLEUM, AND PROCESS INDUSTRIES 
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trict of industrial products div is James 
A Windram, sales representative in that 
territory. He succeeds George Livermore, 
who is also retiring. 


Roberts-Konrad, Inc, New York, N. Y,, 
have been appointed sales engineers and 
consultants for TruTest Laboratories, 


New Baltimore office has been opened by 
George Goodman, distributor in Maryland, 
D. C., and Virginia for Automatic Tem. 
perature Control Co. 


Appointment of E B Curdts, formerly with 
Narragansett Electric Co, to the staff of 
Megger Insulation has been announced. 
F LeRoy Blair is leaving Rural Electri- 
fication Adm to become manager of Clay. 
Union Electric Corp._ 


Indiana Electric Association named Ar. 
nold Hogan of Indiana-Michigan Service 
Co president at a recent meeting. 


Following appointments have been an. 
nounced by Plibrico Jointless Firebrick 
Co: G B Hall, manager of Houston, Tex., 
office; J Arnold Peyton, manager of Jack- 


~ son, Miss.; Will P Grace, San Benito, 


Tex. 


American Welding Society elections and 
honors recently announced at the annual 
meeting include: Dr Wendell F Hess, met- 


’ allurgical engineering professor at Rens- 


selaer Polytechnic Institute, president; 
Harold O Hill, assistant chief engineer, 
fabricated steel construction, Bethlehem 
Steel Co, first vice-president; George N 
Seiger, president and general manager of 
S-M-S Corp, second vice-president; R D 
Thomas, president of Arcos Corp, director 
at large; Charles H Jennings, section en- 
gineer, welding section, Westinghouse Re- 
search Laboratories, director at large; Dr 
A B Kinzel, vice-president of Electro Met- 
allurgical Co and Union Carbide and Car- 
bon Research Laboratories, Inc, director 
at large; C M Underwood, manager, Weld- 
ment dept. Northern Ordnance Inc, di- 
rector at large; Dr David Schenk Jacobus, 
former chairman of Welding Handbook 
Committee, honorary member; H C Board- 
man, research engineer, Chicago Bridge 
& Iron Co, honorary membership; and H H 
Deppler, chief engineer, Metal & Thermit 
Corp, honorary member and recipient of 
Samuel Wylie Miller Memorial Medal for 
1944, 


Blue Diamond Coal Co, Indianapolis, 
Ind., exclusive distributors of U. S. Ma- 
chine Corp’s Winkler stokers in Indian 
apolis and Marion County, Ind., announce 
appointment of Harry C Ballman as mat- 
ager of stoker div. 


OBITUARIES 


Henry Beukema, 69, of Grand Rapids. 
Mich., substation supervisor for Consum- 
ers Power Co, Grandville, died on Oct. 18. 


William H Taylor, 65, former president of 
Philadelphia Electric Co, died on Oct 9 
at his home in Ventnor, N. J., after a pre 
longed illness. 
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Packing Company Cuts Cooking Time 75%! 


Chamber type heating equipment must be 
brought to temperature fast, with no condensate 
accumulation, and temperatures must be suffi- 
ciently high. There are many other require- 
ments, such as ability to operate under widely 
fluctuating supply line pressures, but Arm- 
strong’s ability to meet these difficult require- 
ments is attested to by reports such as the one 
from a Chicago, Illinois packing plant, where 
trapping of each cooking kettle reduced cooking 
time of soybeans from 40 minutes to only 10 
minutes—a saving in time of 75%! 

Armstrong trap design and construction elim- 
inates all steam leakage, removes condensate 
as fast as it forms, discharges large volumes of 
air (500 to 1500 cu. ft. per hr.) and permits 
operation on an unusually wide range of 
pressures (1 to 250 lbs.) ARMSTRONG 
MACHINE WORKS, 812 Maple St. Three 
Rivers, Michigan, 


For Power... Process... 


L 
Bottom inlet, 
top outlet 
No. 211-216 
Series 


Right: 
No. 800 
Series 
Side Inlet, 
Side Outlet 


Trapping Tips 


* For fastest heating, use Armstrong trap with 
thermic vent 


© Use one trap for each unit drained 
© Install trap close to and below unit 
® Use ample size steam supply and return lines 


® Check the Armstrong Steam Trap Book for valu- 


able information on installation, selection, main- 
tenance and repair of Armstrong traps. | 
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THE PACKING 


Stops Leaks— 


LLPA 


This universal packing — consisting of tong, tough 
fibrous asbestos fibres, thin flakes of anti-friction 
metal, minute graphite scales and a heat-p 

lubricant —is recommended for 
against steam, water, 


jeneral service 
air, ammonia, oils, gases, 


for EVERY PURPOSE 


Prevents Scoring 


etc. where temperatures do not exceed 600°F. Fits 
all sizes and shapes of stuffing boxes. Special styles 
available for high temperature and corrosive liquids, 
for products, etc. Try it and you'll use it regularly. 


Distributors everywhere 


THE ALLPAX CO., INC., MAMARONECK, N. Y. 


WILSON 


EXPANDING BRUSHES 


ADDED to FLAME 


) 


BOILER 
EFFICIENCY 


OU CAN CHECK the effi- 


REMOVES SOOT 
AND 


. 


No tube cleaner is better than its ‘“‘working end’ — that is why an 
expanding brush can mean money in your pocket. Wilson — aware 
of this fact — has developed a BETTER expanding brush. Its exclu- 
sive features guarantee you a BETTER tube cleaning job—and lower 
maintenance costs. The photographs above show these features: 


ciency of XZIT in your 


boiler room. Stack temperatures 
definitely prove that XZIT sub- 


Exclusive patented one piece cartridge 
design; substantial channel walls pre- 
vent tufts from “punching through" 
while solid, long-wearing side walls 
together with spring-tempered tinned 
steel brush wires, assure longest 
brush life. 


Replaceable retainer cap on front 
end takes wear at this point. When 
cap weors out, you can replace it 
at low cost and your brush is as 
good as new. 


All these features add up to save 


you money where Wilson Tube 
Cleaner Brushes can be used. 
Add a supply of better WILSON 
EXPANDING BRUSHES and refills 
to your tube cleaning kit today. 
Immediate delivery from stock. 


THOMAS C. 
21-11, 44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


3 


WILSON 


Air driven brushes are allowed to 
expand centrifugally while those op- 
erating on electrically driven equip- 
ment are spring expanded. This “‘tail- 
oring to fit the job" assures faster, 
more thorough tube cleaning jobs. 


Wilson Expanding Brushes for tubes 
from 1” to 23%4” have more brush 


cartridges than any other brush on 
the market. This means more clean- 
ing surface, better cleaning and less 
brush wear. 


Inc. 


stantially increases operating 
efficiency and improves heat 
transfer by removing soot and 


fire-scale from all surfaces of the 
firebox and stack. 


XZIT, fed into the flame, does 
its work while the boiler is in 
operation. It keeps the boiler 
free of soot and fire-scale when 
used at regular intervals. 
XZIT today—stocks are available 


in all localities. 


XZI 


1031 CLINTON STREET, HOBOKEN, N. J. 
5800 S. HOOVER, LOS ANGELES, CALIF. 


Try 


FIRE SCALE & 
SOOT ERADICATOR 
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Half a century of power trans- 
mission pioneering stands be- 
hind The American Pulley 
Company today .. . half a cen- 
tury of research, development, 
and experience to help you 
solve your drive problems. 


Highlighting those fifty years 
are many important contribu- 
tions to industry. First the Steel 
Split Pulley provided easier 
mounting and dismounting, 
greater strength, less weight, 
and 10% greater pulling power. 
Next came Wedgbelt Drives, a 
complete line of fractional- 
horsepower, multiple groove 
and adjustable diameter, V- 
belt sheaves with hand-finished 
grooves that lengthened belt life. 


Continuous research into drive 
problems emphasized the im- 
portance of proper belt tension, 
and the American Econ-o-matic 
Drive was the result. This sci- 
entific motor mounting har- 
nesses the load-controlled 
torque reaction of the motor to 
control belt tension, tightening 
the belt under heavy loads and 
loosening it under light loads. 
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Drive Problems 


When constant contact with 
drive users revealed the need 
for a flexible, easy-to-install 
slow-speed drive, the American 
Reduction Drive was introduced. 
It mounts directly on the driven 
shaft and handles jobs of 4 
to 25 h.p. with six standard 
sizes, delivering speeds from 
11 to 154 rpm. 


Newest of American's contribu- 
tions to power transmission is 
the Speed-Jack Drive providing 
variable speeds for drives up 
to 1 h.p. It has the advantage 
of universal mounting plus easy 
adaptability to remote control. 


Finding solutions for your drive 
problems has always been the 
guiding factor in American's 
research. The best designs, ma- 
terials, andfabricating methods 
have been used to insure com- 
plete user satisfaction. Today 
these same resources are being 
employed on other new devel- 
opments that will benefit 
American customers. You can 
look with confidence to Ameri- 
can Pulley for solutions to to- 
morrow’s drive problems as 
well. 


4200 WISSAHICKON AVE., PHILA. 29, PA. 
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6Sizes...50to150H.P....125 to 150 
Ibs. W.P. A quick steaming all-welded 
portable boiler with refractory lined 
firebox and 2-pass tubes to save fuel. 


75 Years Boilermakers 


For 6” scale with pipe diameter marking, 
write Department 89-K-12 


KEWANEE BOILER CORPORATION 


KEWANEE, ILLINOIS 


Division of Ammnicay Raviaror & Standard Savitarg 


FOR POWER and PROCESS STEAM 


TH 


TO 


HONORABLE SERVICE 


IS STANDS FOR 


OUR COUNTRY 


This is Real 


<3 SAVING IN 


With the Sau 


Here is a variation from conventional types of 
Sauerman Coal Storage Scraper Systems. An 
area sloping steeply from plant level to 20’ 
elevation at outer boundary was to be utilized 
for largest stockpile possible without too much 
expense. Sauerman engineers solved the 
problem with a high tail bridle at one end 
of area, operating at right angle to low tail 
bridle stretched along the high outer bound. 
ary. This installation has capacity of 150 tons 
per hour, either storing or reclaiming. 


SAUERMA 


Get the facts! 
power industry tell you how they 
have put STORAGE AND HANDLING 
on the most economical basis. 
they make better, safer stockpiles, 
and reclaim coal at a cost of only a 
few cents a ton. 
man Power 
operated by one man, they are able 
to utilize ground space of any size 
and shape, and build higher piles, 
free from air-pockets and chimneys, 
protected from spontaneous combus- 
tion. 
does this most rapidly, most effici- 
ently, with minimum of dust. 


Send for Catalog. There’s a Sauer- 


562 S. CLINTON ST., CHICAGO 7, ILL. 


@r re re 


ONE-MAN 
SCRAPER SYSTEM 


Let other men in the 
How 


How with Sauer- 
Drag Scraper, easily 


How the Sauerman System 


N BROS., Inc. 


_ over your plant with you, and 


Saverite 


ENGINEERING COMPANY 


1030 Willow Avenue 5300 So. Hoover Street 
Hoboken, N. J. 


R 
Willow Avenue 


NAME 
ADDRESS 
CITY 


By neutralizing the elements in 
the steam condensate which 
cause corrosion, Saverite Steam 
Line and Corrosion Treatment 
protects and prolongs the life of 
pipe lines. This treatment puts 
an invisible coating on the metal. 
The treatment is introduced in 
the lines by a By-Pass feeder. 
Quantity of the treatment varies 
in proportion to the amount of 
corrosion already in the pipes, 
as well as the size of the pipes, 
Saverite Steam Line and Cor. 
rosion Treatments immediately 
arrests corrosion and pitting, and 
stops further corrosion and pit- 
ting from forming. Fill in and 
mail the coupon below and let 
one of Saverite’s engineers go 


make his recommendations for 


effecting savings in money, time, 
labor and fuel. 


Los Angeles 44, Calif. 


Fill in and mail today 


ITE ENGINEERING COMPAN 


“gqverit 
man System to fit your storage re- me your folder 
e . 
quirements, large or small. — tine and Corrosion Tr 


STATE 
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The coming thing Hydraulic Packing 


(ALL LEADING PACKING MANUFACTURERS CAN SUPPLY IT) 


The strong growth of Rayon T 126 
packing is “proof of the pudding.” 
Working against hot or cold water 
and brine... on high or low pressures 
this packing fiber shows these 
important points of superiority: 


No exposed ends. Each fiber of 
Du Pont Rayon T 126 is continuous in 
length and precision smooth. 


Uniform strength. No bulges. No 


low spots to allow excessive leakage. 


No harshness. Smoothness and uni- 
formity increase packing perform- 
ance ... minimize friction on moving 
metal parts. 


Ideal lubrication. When wet, rayon 
assumes a wet-rawhide condition... 
provides a liquid film of lubrication. 


With greater competitive production 
ahead, consider the advantages 


the precision packing fiber 


gained—the equipment wear and 
man-hours saved by Rayon T 126 
packing. Ask your manufacturer or 
supplier for rayon packings, and use 
them as he recommends. 


5. pat OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Rayon Department, E. |. du Pont de Nemours & Co. (Inc.)...Wilmington 98, Delaware 
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Same Production... 
less maintenance cost 
with ADAMANT 


Lay-up linings with Adamant . . . its 
higher bonding strength (see below) 
protects the structure at the joints where 
failure usually begins. Result . . . lin- 
ings last longer . . . production is main- 
tained . . . repair costs and replacement 
materials saved. 


ADAMANT | 
Stronger by Tesi — 


Impartial laboratory 
tests showed Ada- © 
mant has a bonding © 
strength of 800 Ibs. 
at room tempera- 


784 S. Swanson St., Philadelphia 47, Pa. 


tn Canadian Botfield Refractories Co., 
t 


. 171 Eastern Avenue, Toronto 


DEFENDER FITTS TYPE 
ADJUSTABLE 
CHRONOMETER VALVE 


The longest lived Valve made for Hot 
Water or Steam or any other Chem- 
ical or Fluids or Oils that would soon 
wear out any of the piston or Bal- 
anced type Valves. 


These are proportioning Type Valves, easy 
and quick to adjust for any capacity, each 
separate from the other. 

It can be hand operated or Motor oper- 
ated as illustrated and we have a complete 
line of both Low and Medium and High 
pressure stats and also Temperature, Float, 
Liquid level and Feed Water Regulator 
stats shown in our new Bulletin No. E-3 
and E-4. Write for same. 


A new 32 Page Pocket Catalog No. 16 which 
has 166 illustrations is now ready for distribution. 


Wiite for it. 


ST. LOUIS, MO. 


Defender Instrument & Regulator Co. 


Before you buy any “Breechings...Get a 


CONNERY CONSTRUCTION estimate! 


Much of the ability of Connery Construc- 
tion to deliver long, air-tight, moisture- 
tight service comes from the use of Con- 
nery's 'V"' type stiffeners, cold pressed into 
the sheet metal from which the breechings 
or ducts are formed. 


This improved Connery Expansion-Stiffened 
construction, plus electrically welded joints, 
eliminates buckling and warping—provides 
reinforcement that is uniform and many 
times stronger than any structural member 
of equal size. 


Connery Construction has always been a 
good buy—hundreds of installations prove 
it! Ask for a Connery bid on your new 
plant expansion or modernization job. 


CONNERY CONSTRUCTION CO. 


Second & Luzerne Sts., Philadelphia, Pa. 


- 
me, 


Type DA«31 Pressure Control 


MERCURY SWITCH 


Hermetically sealed mercury switch Is used. 
They cannot be affected by dust, dirt or 
corrosion; nor are they subject to open arc- 
ing, oxidation, pitting or sticking of contacts, 
all common causes of contact trouble. This 
switch will give better control service and 
longer control life. 


BOURDON TUBE 

(Hidden back of cover) 
The Bourdon tube is the actuating element 
of the control. It is the oldest known, tried 
and proven element, having been used in 
gauges for many years. 


A 


- 


OUTSIDE ADJUSTMENT 
The outside double adjustment with the 
calibrated dial and pointers is a convenient 
feature, making it very easy to set the re- 
quired operating range, plainly visible on the 
dial. All guesswork is eliminated. 


GLASS FACE 


The glass face on the cover permits seeing 
the entire operation of the control in plain 
view. One can always tell whether the switch 
circuit is open or closed, a great convenience 
whenever servicing becomes necessary. 


Consult Mercoid on pressure, temperature, 
liquid level or automatic mechanical control problems. 


THE MERCOID CORPORATION 
4201 Belmont Avenue 
Chicago 41, Illinois 


THE ASSURANCE 


BUILT IN EVERY 


MERCOID 
CONTROL 
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CENTRIFUGAL PUMP USERS 


This book, CAMERON PUMP OPERATORS DATA, was pre- 
pared to help operating men take better care of their centri- 
fugal pumps and to aid in solving the everyday problems 
that arise. 


All ten chapters are packed with useful operating and 
maintenance data—170 pages of know-how. Its size, 41/2"x714", 
firs a pocket and its durable fabricoid covering will stand 
years of hard use. 


If you can make use of information on the subjects shown 
in the table of contents, we will be glad to send you a free 
copy. Please request it on your company letterhead. Ingersoll- 
Rand Company, Cameron Pump Division, 11 Broadway, 
New York 4, N. Y., or any branch office. 


Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N. Y. 
CAMERON PUMP DIVISION 
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Here is how you can acquire a better 
knowledge of electronics without 
trying to be a radio engineer. . . 


Elementary 
Engineering 
Electronics 


With Special Reference to 
Measurement and Control 


by Andrew W. Kramer, 


Managing Editor, Power Plant Engineering, 
Member American Institute of Electrical Engineers, 
Associate Member Institute of Radio Engineers 


Cloth, 344 pages, 259 Illustrations 
$2.00 postpaid 
This is a PRACTICAL treatment of principles and i 
cations. it is NON-MATHEMATICAL—no equations 
beyond elomentary-algebra level in the text—fewer than a 
dozen ef these te be learned. 


ORDER THIS UNIQUE BOOK NOW 
Check, money order er cash must accompany order. 


Instruments Publishing Co., 
1124 Wolfendale St., Pgb. 12, Pa. 


Enclosed is $........ ee copies of 
Kramer's ELEMENTARY ENGINEERING 
ELECTRONICS (at $2.00 each). 


[nstruments 
THE MAGAZINE OF 
Measurement and Control 


This unique magazine offers a BALANCED DIET 
of articles and special features appealing to 
production men as well as to research men— 
to executives and apprentices! It covers all 
subjects within the growing fields of Measure- 
ments, Inspection, Testing, Automatie Con- 
trol, Metering, etc. 

Many important methods have been dis- 
closed for the first time in exclusive Instru- 
ments articles; many more will be disclosed 
through its pages. 

Several outstanding books appeared first 
as serials in Instruments. The one advertised 
above is but one example. 


SUBSCRIBE NOW! 


Instruments Publishing Co., 
1124 Wolfendale St., Pgh. 12, Pa. 


FASTER 
VACUUM CLEANING 
with TORNADO 


KEEP dust “all out” with TORNADO— 
powerful, one-man portable Industrial 
Vacuum Cleaner. Its use insures quicker 
cleanups at less cost—floors, ceilings, 
walls, boiler tops. Gets rid of dust and 
dirt. Salvages scrap, flux, ete. Espe- 
clally designed for industrial, heavy- 
duty type of cleaning. 1 h.p. G.E. uni- 
versal motor, 49” waterlift, 175 e.f.m. 
Weight 40 Ips. 12-gal. tank. Outside 
bag. Costs only 3¢ an hour to operate. 


Request detgils and FREE TRIAL Offer 


BREUER ELECTRIC MFG. CO. 
5114 Ravenswood Ave.. Chicago 40 


A Chart like this in your 
boiler room means money in 
your pocket 


Let the Exclusive 


bring back condensate under 
pressure — and save fuel . . . 


Here's the modern way to reduce power 


ATLA 


REDUCING 


Type "D" is so popular 
with engineers 
because it is: 


Simple. Its simplified design insure 
notably accurate and close regulatic 
of pressures. 


Easy to Inspect. Equipped with sing 
seat renewable discs of composition 
metal; stainless steel valve stem; and 
removable diaphragm top. 
Adaptable. For pressures up to |7 
psi- Steam Air, or Gas. 
Durable. Bronze bodies. 
ends. 

Balanced. Available with double pe 
balanced seats. 


Screwed 


What are your regulating problem: 
For nearly a half century ATLAS ha 
specialized in regulating valves for ever 
service. We shall be glad to send yol 
specifie data on this or other ATLA 
products. Use the coupon below. 


ATLAS VALVE COMPANY 


[RECULATING VALVES FOR EVERY SERVICE | 


289 South St., Newark 5, N. J. 


Representatives in Principal Cities 


(1 Without obligation, please send the ‘‘ATLAS Re- 
ducing Valve Data and Price Book.” Also, please 
send complete information on the following ATLAS 
products: 


[] Damper Regulators Pump Governors 


Enclosed is $2.00 for which send me costs. The Sterling System will quickly pay ] Temperature Regulators |_| Float Valves 
Instruments for ONE YEAR. for itself in any plant which is now venting 0 — Control - Control ee es 
to the atmosphere. Brings back high pres- ys lat 
N sure condensate to the boilers under pres- ; [1] Pressure Regulators Thermostats 
sure, with practically no heat loss and only (J) Campbell Boiler Feed Balanced Valves 
a nominal drop in temperature. ' Water Regulator Control Valves 
(Templeton Mfg. Co.) 
110 Business St., Hyde Park 36, 
ADDRESS MASSACHUSETTS Address ...... 
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If we are to have better piping tomorrow, we 
must develop improved methods and materials 
today. Accident cannot be depended upon to 
bring about this development—it can come only 
through research. 


Therefore, qualified members of the Pipe Fab- 
rication Institute conduct continuous research 
for the improvement of pressure piping in gen- 


‘1108 CLARK BUILDING 
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eral, and pre-fabricated piping in particular. 
Included are studies in the behavior of piping 
under high pressures and temperatures .. . 
physical tests of weld specimens . . . metallur- 
gical investigation to determine possible 
changes produced by processing . . . photomi- 
crographic and radiographic inspections, ete. 


An additional and immediate benefit of this 
research is its use in maintaining quality over 
the entire range of shop fabricating processes. 
This is one of the important advantages of 
shop pre-fabricated piping—today as well as 
in the postwar period, 


PITTSBURGH, 


* 
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CONDENSATE OUTLET 


q 7 Sectional View Through Paracoil Heat Exchanger 


with Self-Cleaning Device. 


Paracoil 
HEAT EXCHANGERS 


Built to do a better job 


NE OF THE MANY special features available in 
Paracoil Heat Exchangers is the Paracoil Self- 
Cleaning Device. 


Illustrated is a Paracoil Fuel Oil Heater installation made 
in a well-known manufacturing plant in 1941. Previously 
this plant used two straight tube, multi-pass type heaters 
with the oil in the tubes and the steam in the shell. To 
maintain oil temperatures necessary for proper combus- 
tion and freedom from smoking, approximately sixteen 
man-hours were used to clean them mechanically approx- 
imately every ten days. 

It will interest plant executives to know that since the 
Paracoil Oil Heater was installed its Self-Cleaning Device 
has eliminated the necessity for this mechanical cleaning and 
has kept the heating surface free from fouling without the 
slightest loss in oil temperature. 

Used regularly and periodically, as required by the 
quality of the oil and the conditions of operation, the 
Paracoil Self-Cleaning Device permits the prevention of 
accumulating fouling deposits which decrease heat trans- 
fer rates with resulting lowered oil temperatures, and in 
many Cases, inefficient operation. 


! 


By moving the hand-wheel clockwise and counter-clockwise the entire baffle- 
assembly is moved back and forth over the heating surface thus scraping 
any deposits from the tubes. 


Cleaning action is positive and effective. 


Two heaters of this same type were installed by a large 
paper plant for the heating of white water, replacing 
equipment which required disassembling for tube clean- 
ing almost every day. These Paracoil Heat Exchangers with 
the Self-Cleaning Device have been and are now operating 
for long periods without this costly disassembly for 
cleaning. 

Paracoil Heat Transfer Equipment is built with every 
required factor of modern heat exchanger design and 
efficiency. 

Every Paracoil Heat Exchanger can be depended upon 
for uniform operating performance, exceptional economy, 
rugged construction and long life. 


Paracoil Heat Exchangers with other special and ex- 
clusive features are available in a wide range of standard 
equipment. If required, special units can be designed by 
Davis Engineering Corporation for any heat transfer 
requisite. 

To help you improve your plant efficiency in postwar 
production, our engineers are at your service to guide you 
in the selection of proper heat exchange equipment for 
your specific needs. 


Write for Bulletin H-100 describing the Paracoil Self-Cleaning Tubular Heat Exchanger. 


DAVIS ENGINEERING CORPORATION 
1066 EAST GRAND STREET, ELIZABETH 4, NEW JERSEY 


4 
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Solution temperatures at 135°F plus 
or minus 1°F are maintained in this 
Bonderizing oper, with Foster T 
perature Regu 


e 34-T Tem- 
ators. They control the flow of steam 


to the heating coils immersed in the tanks. The work is carried through 
the tunnel in the background, where it is successively sprayed with 
solutions, which drain back into the tanks. Close control of solution tempera- 


ture is essential to continuous automatic operation. 


T'S an easy matter to select the right tempera- 
ture regulator, when you have the complete 
Foster line to choose from. For Foster Regula- 
tion Engineering assures the simplest trouble- 
free installation—by making available a tem- 
perature regulator tailored to each type of 
application—by selecting the one exactly fitted 
to your needs—and by assisting on sound in- 
stallation practice. 

In the Bonderizing installation illustrated, the 
problem was to hold solution temperatures as 
close to 135°F as practical without unneces- 
sary complication. The Foster Type 34-T was 
selected from the entire Foster line because it 
is a simple basic unit capable of holding tem- 


* BUY VICTORY BONDS x 


FOSTER 


peratures to within 1°F plus or minus. Elaborate 
layouts and complicated equipment were 
avoided, because, in this case, the 34-T fits 
the job. 

Foster Regulation Engineering insures satis- 
factory performance, cuts cost and saves 
maintenance time. 


Foster Temperature Regulators — 
for steam, air, liquids and gases — 
are available for pressures up to 
450 p.s.i. and temperatures to 
300°F, Temperature adjustment 
range of 110°F and regulation ac- 
curacy of + 1° are available in 
the line. For complete details, ask 
for Bulletin 11. 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES...AUTOMATIC STOP AND 
CHECK VALVES.,.ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 


106 MONROE STREET NEWARK 1, 
232 POWER December 


NG 
Ox 
Aten, 
im, 
vf 
P 


ts 


POWER e December 1945 


61 
| & vd joy if ‘ 
TR D “ R 
TRADE! MARKIP | 
a 
233 


WHY A GAUGE DOES RIGHT BY YOU 


What you prize most in a gauge is 
accuracy. U. S. Gauges, like all self 
respecting U. S. “tell 
the truth.”” One reason: they have a 
marvelous mechanical" conscience,” 
a movement you can count ‘on, 


in 


quantities is a triumph 


ONE OF THE REASONS 6 OUT OF 10 PICK U.S. GAUGES 


made to tolerances as low as 0005”, 


even when gang assembled! 


All U. S. gauge movements are 
built wholly within the shop of U. S. 
Gauge. 


WHY 6 OUT OF 10 CHOOSE U. S. GAUGE 


The assembly of a gauge move- 
ment weds a number of small, pre- 
cisely made parts . . . but it’s only 
one step in U. S. “gauge- making. 
Secret of the preference for U. S. 
Gauges is the application of Manu- 
facturing Control to all steps... 
from raw material to eon 
* assembly, calibration, testing, i 

spection. Over 6 out of 10 
equipment buyers choose U. S. G. 


UNITED STATES GAUGE 


DIVISION OF AMERICAN MACHINE AND METALS, 


SELLERSVILLE, PA. 
Manviacturers of Pressure, Temperature, 


Flow, and Electrical Measuring Instruments 
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TYPE “Cc” 
ALL STEEL CONSTRUCTION 
FOR VERTICAL OPERATION 


May WORCESTER 3 
er Col 


CARLING Turbine Blow 
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Every Day 
| OUR DELIVERIES ARE GETTING BETTER! | 


Every Way 


We’re almost caught up . . . almost ready to 
promise prompt deliveries on Dexter Valve 
Reseating machines and cutters. It was rough 
going for a while because our facilities were 
deep in war production, while more and more 
maintenance men and plant managers were 
discovering what a real money and time saver 
Dexter equipment could be. 

They found out by actual trial that any water, 
steam, air, or oil valve could be reseated right 
on the line in a few minutes. They learned that 
expensive maintenance crews were a thing of 
the past. They discovered that Dexter re- 
seated valves were often actually better per- 
formers than new ones. 


And then they cheered, because Dexter equip- ’ ; 
If you’re having valve trouble drop a line tell- 


ment put a stop to wasteful losses through leaky ing us about it. Give us the make, size, use 
| - and pressure, and we’ll give you the solution. 
valves... cut out long shutdowns for repairs... There’s no obligation, of course. 


ended repeated buying of new valves. 


We’re glad that our deliveries will be picking D J X Y i R 


up because we believe every plant in the country, 


using any kind of valve, will want Dexter Valve . VY ALVE 


Reseating machines and cutters to keep the 


wheels rolling. And we want to be able to serve RES b ATI ay 3 


them promptly! 


MACHINES AND CUTTERS 
{ 
for Globe, Gate and Pump Valves 


28 
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wtth BROS BOILER 


Bros Three Drum Watertube Boilers are serv- 
ing many of the large industries where maximum 
capacities from 10,000 lbs. per hour up to 75,000 
Ibs. per hour are desired. The design is readily 
adaptable to various firing arrangements, per- 
mitting the use of whatever fuel or method of 
firing best suited to the conditions. 

Large water storage capacity and liberal steam 
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STEAM CAPACITIES 


ROOM EQUIPMENT 


release space permits this type of boiler to oper- 
ate at very high rates of output and meet sudden 
demands without variation of the water level or 
the steam quality. Bros Watertube Boilers and 
Stokers daily are demonstrating their ability to 
deliver efficient and dependable service. Wm. 
Bros Boiler & Manufacturing Company, 1057 
10th Avenue S. E., Minneapolis 14, Minnesota. 
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GARLOCK 7021 Compressed Asbestos 


Sheet Packing is available in sizes 40" x 
40” and larger. Thicknesses 1/64’ to 


GARLOCK 7022 Gaskets—cut from this 
sheet—are available in all sizes and shapes. 


Garlock 7021 Sheet Packing won’t have 
to stand up against the impact of a rushing 
ram, of course, but if it did we think it could 
take it. For this compressed asbestos sheet 
is plenty tough. GarLock 7021 gives excep- 
tional service on pipe lines and other equip- 
ment handling gasoline, oil, gas or steam at 
high temperatures and extreme pressures. 
Avoid gasket failures and expensive shut- 
downs by standardizing on GarLock 7021. 


# 


“COMPRESSED ASBESTOS. 
PALMYRA, NEW YORK : SHEET PACKING. 


THE GARLOCK PACKING CO. 


In Canada: The Garlock Packing Company BS Peer ae 
of Canada Ltd., Montreal, Que. 
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Below, a standard Deming Double-Action Recipro- 
cating Pump used as a jolting machine to supply 
the required compacting action in filling packages 
with materials preparatory to shipment. 
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UNCHANGING CALIBRATION: 


chart, Foxboro Pressure Recorder means 


uniform performance year-in, year-out. 


PRESSURE SPRING 


Helical, spiral or diaphragm type in special 
alloys...each one built and tested for a par- 
ticular pressure service. Foxboro precision en- 
gineering makes them uniformly accurate, re- 
sponsive, rugged, fatigue-free... withstand 
toughest service without change in character- 
istics. 


PIVOTED MOVEMENT 


Exclusive Foxboro Pivoted Movement and 
shorter pen arm give unequalled rigidity and 
precision. Shorter pen arm means greater an- 
gular pen-arm movement per unit of pressure 
change. All friction and lost motion is reduced 
to a practical minimum value, resulting in a 
force-friction ratio ample to insure a faithful 
record of pressure. 


HUMITEX CHART 


Literally precision-built. Made from paper 
specially produced to Foxboro specifications .. . 
printed in an air-conditioned press room from 
chromium-plated plates. Uniform beyond the 
possibilities of ordinary printing methods. 


THE INSTRUMENT 


Rugged, simple, engineered from start to 
finish with the care that has made Foxboro 
Instruments famous for sustained accuracy. 
Standard models for ranges up to 10,000 psi; 
higher ranges special. Multiple-pen models 
record up to 4 pressures on single chart. Write 
for Bulletin 22A containing full details. The 
Foxboro Company, 68 Neponset Avenue, 
Foxboro, Massachusetts, U.S.A. Also 
Montreal, Canada. Branches in principal cities. 


PRESSURE RECORDERS | 
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Those millions of dollars stolen 
annually by rust’s scaly fingers... why 
let them be your dollars? Stop the rust 
thief in your plant! 

Sinclair preventives that helped 
solve the war’s tremendous rust prob- 
lems are available to end your rust 
troubles. Whether it be protection for 


e machinery in regular operation, 


e machinery in short-time or extended 
storage, 


@ machinery in transit, 


© piping, shafting, etc., exposed to corrosion, 


there’s a Sinclair war-tested preventive, 
that stops rust... extends equipment! 
durability ... lengthens the life of 
metal installations. 


Sinclair rust preventives are easily 
applied, easily removed — and they 
protect both internal and external 
surfaces. 


Write us for information about 
application of Sinclair Opaline* RP 
Oils, and Sinclair Rust-O-Lene* rust 
preventives to your problems. 

"Reg. U.S. Pat. Off. 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, WN. Y. 
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A.most in the shadow of the world’s 


tallest man-made structures stands this stone 
obelisk--“Cleopatra’s Needle,” in Central Park 
New York. Its hieroglyphs boast of a glory tha 
faded 3000 years ago. 

If we deciphered these inscriptions, we would 
look in vain for the word Steel. Ancient Egypt 
hewed its monuments with tools of bronze 
But bronze, then as now, was not plentiful 
enough to go far toward improving the lo! 
of man. 

What would our civilization be if we were 
deprived of steel? We might have monuments 
of stone, but no Radio City, no towering 
apartments or hotels, no modern hospitals 
schools, or factories. For to sustain human life 
and human activity, we must have vast quanti. 
ties of pure water and adequate sanitary facili. 
ties...from top floor to basement...provided 
only through miles of steel pipe. We must have 
quick, safe vertical transportation, possible 
only with steel elevators. We must have heat: 
ing systems, production machines, equipment 
of a hundred kinds, available in the abundance 
which steel alone makes possible. In short, the 
difference between our civilization and that of 
the ancient world is expressed in terms of steel. 

America stands on the threshold of a New 
Steel Age--with steels being given new charac: 
teristics and new virtues by metallurgists and 
chemists. Youngstown is 
ready to supply alloy steels 
as well as carbon steels--in 
sheets, tinplate, pipe, con- 
duit, bars, wire, rods and 
shapes--to meet your needs 
in fabricating the products of 
peace. 


YOUNGSTOWN 


_ THE YOUNGSTOWN SHEET AND TUBE COMPANY 


YOUNGSTOWN 1, OHIO. 
Export Office... 500 Fifth New York 


Manufacturers of 


CARBON ALLOY AND YOLOY STE 
Pipe and Tubular Products - Sheets: Plates-Conduit-Bars- Electrolytic 
Tin Plate-Coke Tin Plate -Rods-Wire-Nails-Tie Plates and Spikes 
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Te efficiency of tomorrow's produc- 
tion will be influenced by the handling 
capacity of freight elevators. 

The smooth dependable performance of 
OTIS Freight Elevators is an assurance of 
more tonnage hauled ... more time saved. 

OTIS Freight Elevators can be arranged 
for dispatching to predetermined floors — 
to fit exactly the requirements of any cycle 
of operations. 

Ask your OTIS representative about 
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Collective Control for high-speed freight 
elevators and Double Button Control for 
moderate-speed freight elevators. 

For the finest in vertical transportation 
tomorrow, call your OTIS representative 
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Fis too wot | /mportant savings in heat and power 

TO TOUCH are being obtained by the use of 

4 Fiberglas PF Pipe Insulation on steam 

i} and other hot lines up to 30” O.D., 
with temperatures up to 600° F. 

Fy an Made in three-foot sections, PF 


(Pre-Formed) pipe insulation is easy 
to handle and install. It can be cut 
cave enttloas fost. with an ordinary knife to form a snug 
fit, even over couplings, with minimum loss of insula- 
tion thickness and efficiency. Couplings are invisible 
when work is finished. The fibrous ends of the sections 
intermesh to form tight joints. 

PF has unusually low thermal conductivity. Made of 
fine glass fibers (Fiberglas), bonded with a thermo- 
setting binder and molded into standard sections and 
segments, it will not rot or decay. And because of its 
mechanical strength, this pipe covering holds its shape, 
withstands handling and is easily applied, particularly 
on the largest pipes, where only three segments are 
required. 

There is a Fiberglas Insulation Material for every 
industrial need. Be sure to get complete information 
before specifying any insulation. See Sweet’s files or 
write for a copy of “Fiberglas Insulations for Industry”. 
Owens-Corning Fiberglas Corporation, 2000 Nichola: 
Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


FIBERGLAS INDUSTRIAL INSULATIONS 


1. PF Pipe Insulation =A light- 
weight, preformed pipe covering 
with high insulating efficiency for 
temperatures up to 6M? F, Made 
in 3-ft. sections or segmeats for all 
standard pipe sizes. Fibrous ends of 
sections intermesh to ‘firm tight 
joints. 

2. Blanket Type Pipe Insula- 
tion —With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 1000° F, 


3. Metal Mesh Blankets—With 
mesh wire or expanded metal on 
one or both sides. Lightweight and 
easily applied. 2 ft. x 4 ft. and 
2 ft. x 8 ft. In standard thicknesses. 
Two types: For temperatures up to 
600° F. and 1000° F, 


4. No. 600 PF Block—Same mate- 
rials as in PF Pipe Covering — in 
blocks 6” x 36” and 12” x 36”, 
standard thicknesses. 

5. OC-1800 High Temperature 
Block —A highly efficient molded 
block in sizes 3” x 18” and 6” x 
36” and 12” x 36”-—in standard 


thicknesses. Will withstand surface 
temperatures up to 1800° F, 
6. Insulating Cement—For insu- - 
lating fittings, valves and all irregu-_ 
lar surfaces. Highly efficient .. . 
withstands temperatures up to 1200° 
Fahrenheit. 
7. OC Mastic Finish—An asphalt 
emulsion cement for insulated pipe 
and equipment exposed to outdoor 
or high moisture conditions. 
8. Insulating Wool, TypeTW-F 
—Available in bats, rolls and bulk. 
Used for drying-ovens, heaters, etc., 
for filling irregular spaces. 
9. PF Insulation—Manufactured 
in 5 densities from 24% to 9 lbs. per 
cu. ft.—standard sizes 24” x , 
1” to 4” in thickness, according to 
density. For insulated panels, 
sound absorption and various semi- 
structural applications. 
10. PF Roof Deck Insulation 
—9 lbs. density with facing to facil- 
itate mopping. Highly efficient. with 
noncombustible, rotproof and mois- 
ture-resistant core, for application 
under industrial built-up roofings. 
Sizes 24” x 48”. Thicknesses from 
2” to 2”. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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Whiton Steam Turbine driving coa] pulverizer. 


Central Station or 
Industrial Plant 


Whiton Steam Turbines driving boiler feed pumps. 


REPRESENTATIVES LOCATED IN 


itimore Cincinnati Indianapolis New York City Richmond 
pee Cleveland Los Angeles Philadelphia St. Louis 
utalo Denver Memphis Pittsburgh 
N § Detroit New Orleans Portland, Ore, San Francisco 
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Both can realize 
increased earnings 


by driving coal pulverizers, stokers, feed pumps, 
house pumps, circulating pumps, fans, blowers, 
exciters, standby generators and other auxiliary 
equipment by 


WHITON 


Steam Turbines 


" operated against a back pressure, clean 

exhaust steam will be available for use in pro- 
cess, heating feed water or hot water supply and for 
heating the building. 


The turbines can be equipped with Whiton gov- 
ernors for constant or variable speed, or for constant 
or variable pump discharge pressure, depending 
upon the service requirement. 


Whiton Steam Turbines embody many features of 
advanced design that insure dependable operation for 
long periods with low maintenance expense. 


Consultation with Whiton engineers on 
your steam drive problems is invited. 


THE D. E. WHITON MACHINE CO. 


NEW LONDON, CONN. 


Wiiwe Steam Turbine driving turced draft fan. 
Re 


~ 


32 years of service fo 7 


SLOAN 


Tue ESSEX HOTEL, Philadelphia, (for- 
merly the Vendig Hotel) was extensively re- 
habilitated and modernized several years ago. 
Yet—the Sloan Flush Valves which were a part 
of the original equipment have never been 
replaced. They are still in excellent operating 
condition after 32 years of continuous service. 

For the man who pays the bills, this service 
record will point the way to his logical choice 
of Sloan Flush Valves for buildings of the future. 

We urge you to make inquiry of perform- 
ance records—water saving records—and low 
maintenance cost records. You will find Sloan 
Flush Valves unequalled on all counts—three 
of the many reasons why Sloan is the world’s 
most popular Flush Valve. 

Yes—there are millions more Sloan Flush 
Valves in service thanall other makes combined. 


SLOAN VALVE COMPANY 


4300 WEST LAKE STREET, CHICAGO 24, ILLINOIS 


or 
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24-Hour 


pressor 


with high efficiency...low maintenance 


HE CP Type T Compressor is a “wheel 


horse” for economical, continuous per- 


formance...keeps working away, year after | 


year, with minimum maintenance. It is of 
the horizontal, single-stage, double-acting, 
water-cooled type, arranged for belt, direct- 
connected motor or steam drive. Simplate 
valves, liberal water jackets, one-piece 


trouble-free crosshead, double-row tapered 
roller main bearings are a few of the fea- 
tures responsible for its superior perform- 
ance. Type T Compressors are available 
in sizes from 15 to 125 hp, in single-stage 
design for pressures up to 150 pounds, 
and in multi-stage units for pressures up 
to 5,000 pounds. Write for Bulletin 728. 
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PNEUMATIC TOOLS CH CAG N E UM ; AIR COMPRESSORS 


ELecTRIC TOOLS 
HYDRAULIC TOOLS 
ROCK DRILLS 
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VACUUM PUMPS 
DIESEL ENGINES 
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WHEN ONE CAN BREED ANOTHER... 


Air-Maze flame-arresting 
filter. Underwriters’ 
Laboratories approved. 


—another example of Air-Maze engineering 


In mines, grain elevators, liquid storage holds of 
ships—perhaps in your own building or plant—one 
explosion may set off others like a string of fire- 
crackers. Flames blasting through ventilators can 
start a dozen infernos in an instant. 

Air-Maze engineers have now developed a flame 
and explosion-arresting panel only 4 inches thick. 
This “snuffer” is open enough to permit air to pass 
through freely, yet it has the amazing ability to 
prevent an explosion on one side from igniting even 
an air-gasoline mixture on the other side. 

This flame-arresting “by-product” of 20 years 
of specializing in air filtration is typical of the 


thousands of unusual developments pioneered by 


Air-Maze engineers. Whether your problem has to 
do with ventilation, humidity control, flame arrest- 
ing, intake air filtration and silencing or fine particle 
filtration of liquids—bring it to Air-Maze. 
AIR-MAZE CORPORATION, Cleveland 5, Ohio. 
Representatives in Principal Cities. In Canada: 
Williams & Wilson, Ltd., Montreal, Quebec, Toronto, 
Windsor; Fleck Bros., Ltd., Vancouver, B. C. 


aie. 


ENGINEERED AIR FILTRATION 


© Oil bath type filters ond filter-silencers @ Cleanable filter panels for air-borne 
dirt, oil, grease and liquids @ Oil-wetfed type filters and filter-silencers 
@ Exheust spark arresters @ Gear case, crankcase and tank vent it ites 
@ Oil-seperators for crankeases Full-flow cleanable 
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PROTECT STEEL and IMPROVE DRAFT 
with LUMNITE STACK LININGS 
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Corrosion-resistant linings 
insure long life for steel stacks. 
Insulation prevents oxidation, 
keeps gas temperature up and 
boosts the draft. LUMNITE 
linings are refractory, insulat- 
ing and resistant to corrosion. 


Stop oxidation, prevent the 
corrosive action of sulphurous 
flue gases, insulate the steel 
from high temperatures, and 
you have forestalled the ene- 
mies that destroy steel stacks. 
The jointless LUMNITE lin- 
ings are in close contact with 
the steel. They allow no 
“breathing”; aggressive con- 
densate cannot reach the shell 
of the stack. 


A LUMNITE lining only 21% 
inches to 3 inches thick gives 
full protection, while it allows 
maximum effective draft area. 
The efficiency of an old stack is 
increased; a new stack may be 
designed for greatest economy 
of steel. 


In new stacks or old, it’s 
easy to install these LUMNITE 
linings. Reinforcing mesh is 
attached to steel angles or 
other projections welded to the 
steel shell ...the mixture of 
LUMNITE and insulating, 
corrosion-resistant aggregate is 
applied over the reinforcing 
mesh ... then, 24 hours later, 
the lining is ready for service. 


7 Ways to Use LUMNITE in Power Plants 


1. Ash Pit and Cinder Catcher Linings. 

2. Coal Bunker Linings. - 

3. Flue and Duct Linings 

4. Steel Stack Linings. 

5. Mortar for Brick Chimneys and Linings. 
6. Castable Refractories. 

7. Overnight Structural Concrete 


For information on stack linings and other usesof LUMNITE 


in the power plant, write: 


THE ATLAS LUMNITE CEMENT COMPANY 
(United States Steel Corporation Subsidiary) 


Chrysler Building 


New York 17, New York 
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STEAM LOADS 


LUCTUATING or intermittent steam loads 
are no problem when you have custom- 
planned Cleaver-Brooks steam generators in your 
boiler room. Whether the demand is heavy or 
light, steady or variable, these sturdy, compact 


steam generators respond instantly and operate 
with a flat efficiency of 80% at low or high steam- 
ing rates. Consider all these additional advan- 
tages of a Cleaver-Brooks installation: 


*A steam plant tailored for your 
job. Cleaver-Brooks analyzes 
your load conditions, space and 
equipment arrangements, future 

rowth needs, puts unit into in- 
itial operation, instructs as to 
operation, care and maintenance. 


Designed for utmost convenience 
of operator — all controls may be 
operated from front of boiler. A 
factory engineer puts unit into 
initial operation, and trains your 


WRITE ON YOUR BUSINESS LETTERHEAD 
for the Free Steam Cost-Calculator—a ready- 
reterence sliderule showing the comparative 
steam costs when using oil or coal as fuel. 


employees in operation, care and 
maintenance, 


* One source and one responsibility 
for the complete generator — 
Cleaver-Brooks Factory-finished 
and tested—a fully “packaged” 
unit meeting all code require- 
ments. 


¢ Fast installation. No special foun- 
dation needed. Within 24 hours 
after arrival, your Cleaver-Brooks 


eFull size range is available — 22 


ape 


Steam Generator can be in opera- 
tion, 


*No smoke-stack required; simple 
roof-high vent exhausts combus- 
tion gases, 


eSaves space, uses less plant area, 
fits into low head-room locations. 


¢ Oil-firing eliminates smoke, ashes, 
clinkers, messy-boiler-room con- 
ditions. 


¢ Low operating costs; unsurpassed 
guarantee: —80% thermal effi- 
ciency; 13% CO, gases; stack tem- 
perature not to exceed 125° F. 
above saturated steam tempera- 
ture. 


eQuick steaming —for any emer- 
gency or fluctuating loads— 
through high heat transfer with 
Cleaver-Brooks 4-pass down-draft 
construction and integral oil- 
burner. 


models in sizes from 15 to 500 
h.p., at steam pressures from 15 
to 200 Ibs, p.s.i. Write for bulletin 
and complete information. 


CLEAVER-BROOKS COMPANY 


5109 N. 33rd Street, Milwaukee 9, Wis. 


aver-Brooks 


GENERATOFE 
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ONE OF A SERIES of data sheets 
for power plant engineers outlin- 
ing various Oakite maintenance 
and equipment cdeaning tasks. 
Each sheet may be filed for refer- 
ence to serve as a reminder for ob- 
taining more specific information. 


CLEANING OIL COOLED 
TRANSFORMERS 


this easier Oakite way saves both time and money 


Today, many oil-cooled transformers work overtime. Offen, as 
a result of this extra duty, oil oxidizes ...a heavy sludge forms 
on tube interiérs and on walls of transformer case. When this 
happens, cooling efficiency of the tubes drops. Operating 
temperature rises. In some instances, the temperature may 


reach the point where coil insulation loses its electrical proper- ( 
ties. Short circuits, explosions and fires are known to occur. _~ ; ie 
Other Power Plant 


A comparatively simple way to de-sludge units is provided by leaning Jobs for OAKITE 

a specially-developed Oakite cleaning technique. No elaborate 
equipment is necessary. A heavy-duty Oakite alkaline material . . « Controlling Slime and Scale Formation in 
at a recommended concentration is circulated through tubes, Air Wash Air Conditioning Units ... Clean- 


ing Evaporative Condenser Coils ... Con- 


sprayed on transformer walls. Rinsing and drying complete the trolling Slime and Mold in Humidifying Systems 
job of restoring transformer's operating efficiency. Complete - - Cleaning and Descaling Diesel or Gasoline 
Engines ... Cleaning and Descaling Jacket 
details gladly furnished on request . . . demonstration arranged. Water Coches O8 ... 
Write TODAY! Cleaning Surface Condensers ... Cleaning 
Wafer and Steam Condensate Meters ... 

Descaling Water Cooled Compressors . 
Cleaning Unit Heaters ... Descaling Ammo- 
OAKITE PRODUCTS, INC., 23 Thames St., NEW YORK 6, N. Y. nia Condensers ... Cleaning Transformers 
Technical Service Representatives in All Principal Cities of the United States and Conada ++ Cleaning Painted Surfaces of Equipment 


. » Stripping Paint. . . Cleaning Floors. 


NOTE: The Ockite Technical Representative in your local. 

( _ ity is ready to give you the benefit of his experience pie: 
* personal help on ony power plant cleaning of lg ted 
This Service is free. 
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Flexitallic C-G (Compression 
Gauge) gaskets illustrated on 
available for elt temperatures 
and the 
2500 “ASA flange stendords, 


PROBLEMS 


hen Flexitallic originated resilient spiral-wound gasket con- 


struction over a third of a century ago, working pressures ranged 


from 150 to 300 Ibs. Today, pressures of 1500 Ibs. (and even 


High or Low Temperatures 2500 Ibs.) are not uncommon. Extremely high temperatures and 


Hi difficult conditions involving liquids, gases, or chemicals are 
gh or Low Pressures 
. frequently encountered—yet, through a constant process of de- 


Liquids, — or Chomicats velopment, Flexitallic has solved each new problem as it arose 


Specifically designed for —and has anticipated many of them. No other company has 
actual working conditions 
All types ne for all 9Sket construction. None other can match Flexitallic in offer- 


pipe flanges and ing a service geared to the most exacting of today’s demands. 
pressure vessels 


concentrated research and engineering so fully on one type of 


Given the simple necessities of adequate seating surface 
and bolting, there is no gasket problem Flexitallic can't beat! 


T COMPANY e 8th & BAILEY STREETS @ CAMDEN, NEW JERSEY 


ORIGINATORS OF THE SPIRAL-WOUND GASKET — SPECIALISTS IN SPIRAL- f. 
WOUND GASKETS EXCLUSIVELY FOR OVER A THIRD OFA CENTURY 
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Silbraz joints made with Walseal* valves, fittings and flanges “have what it 

takes” to provide the best service on I.P.S. copper tube or brass pipe lines. s I L ot 
Threadless, every Walseal valve and fitting has a ring of silver brazing alloy 

incorporated in each port opening. This alloy, when heated with an oxyacety- 

lene torch, flows out and makes a permanent bond between pipe and fitting — a 

connection that is stronger than the pipe itself. You can be sure that all Silbraz 

joints are strong and leakproof ... and require neither maintenance nor repairs. 
During the past years, Silbraz joints made with Walseal products have 

established beyond doubt their ability to forestall piping trouble by with- 


standing shock, vibration, and corrosion in all sorts of severe piping services 
encountered by the armed forces. 
For full information on Walseal products — as well as Walworth’s complete 


line of valves and fittings — write for a free copy of Catalog 42. 
* Patented Reg. U. S. Pat. Off. 


Make it a ‘“one-piece pipe line’’ with WALSEAL~ 


WALWORTH 


14 AWARDS 


Walves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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@ Buili by PENNSYLVANIA CRUSHER CO, 


High Load Capacity 
For 


Not for just a few months, or for a few 
years, but for many years of constant, trou- 
ble-free performance—this is what the 
Pennsylvania Crusher Company obtains 
from the S3SS/F Spherical Roller Bearings 
on the hammermills it produces. SiDSIP’’s 
have built up a proved record of long life. 
They have the ability to perform continu- 
ously under the severest kinds of service 
conditions. Their self-aligning feature as- 


sures maximum bearing capacity, despite 
shaft deflections, distortions or weave. And 


their additional advantages—remarkable 


savings in lubrication and maintenance— 
return big dividends all during these years 
of dependable service. 


5713 
SUS" INDUSTRIES, INC., PHILA. 34, PA. 
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f HEAT EXCHANGERS and OIL COOLERS 
eee engineered oul 


There are many reasons for the wide acceptance of SK Heat Exchangers 
and SK Oil Coolers in both marine and stationary installations. Ring and 
disc baffles, for example, provide a maximum of liquid travel and the 
greatest transfer of heat. The liquid is forced into zig-zag paths of equal 
length across the tube bundle, counter to the direction of flow in the tubes. 
Heat transfer is uniform, the temperature at corresponding points in all tubes 
is the same, and no stresses are set up by unequal expansion. Furthermore, 
there is no temperature stratification in the headers. Baffle rings, which 
alternate with discs, have center holes and extend to the full diameter of 
the shell. The external diameter of these baffles as well as the tube sheets 
is turned, after the tube bundle is assembled, to exact shell diameter so 
that a precision fit is made with the bored shell and no liquid can by-pass 
between shell and baffle. 

Double packing rings, moulded in one piece, were developed by Schutte 
& Koerting to effectively prevent leakage of one liquid into the other at the 
floating tube sheet. If leaks should develop, the liquid passes outside of 
the shell and is a visible warning. 

Channel box headers have separate covers which may be removed for 
inspection, cleaning and tube replacement. Pipe connections need not be 
disturbed. 

Back of SK equipment is fifty years of experience. Each detail of construc- 
tion is carefully planned for operating efficiency, long life and ease of 
maintenance. Call on SK engineers for assistance in heat exchange problems. 


Cross section of SK Heat Exchanger shows ring and SK Heat Exchangers and SK 
disc baffle construction, separate cover plates, and Oil Coolers installed on Diesel 
double packing rings between shell and floating driven ship. 

tube sheet. 


Leak Vent 
to Atmosphere 


Rubber Rings = JET APPARATUS + HEAT TRANSFER EQUIPMENT + STRAINERS 
Brass Ring = CONDENSERS AND VACUUM PUMPS + OIL BURNING EQUIP. 
MENT « ROTAMETERS AND FLOW INDICATORS » RADIAFIN TUBES 

VALVES © SPRAY NOZZLES AND ATOMIZERS » GEAR PUMPS 


SCHUTTE & KOERTING CO., Manufacturing Engineers, 1150 Thompson St., Phila. 22, Pa. 
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NEW comptrte catatoc! 


GENUINE 


STRONG 
STEAM TRAPS 


Up-to-date information, including sectional views, 
capacity tables, replacement parts lists, etc., on 
all STRONG traps: 


¢ 30 Series open bucket traps 


e 70 Series inverted bucket traps 


80 Series heavy-duty inverted 
bucket traps 


90 and 800 Series Steel inverted 
bucket traps 


Get the Facts on STRONG’S Complete Line 
--including ““HI-CAP” Improvements 


Here is all the information you need on a// STRONG 
j quality steam traps—selector chart, capacities, installation 
data, dimensions, specifications and prices. 

You will find in this new catalog full data on open bucket 
and inverted bucket traps, including the famous 70 Series 
traps with ““HI-CAP” orifices and other improvements. 

Strainers, thermal traps and ball float traps are included, 


Up to 25% Greater along with materials and parts lists covering all models of | 
STRONG traps. 


Capacity: 
is provided by the STRONG As always, STRONG engineering service enables you to 
“HI-CAP” orifice. This modified take full advantage of this complete line by helping you 
venturithroat is mathematically select the correct trap for your particular needs. 


designed to permit moximum 
discharge with minimum tur- 


bulence and cho':ing effect of WRITE for Catalog 67 a a TODAY 


flash steam. 


OTHER = Anum Men 


STRONG 


STEAM SPECIALTIES | | | 
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ee-eto move coal the G=-W way 


COAL-HANDLING PROBLEMS VARY... 
BUT HERE’S A SOLUTION 
HAT DOESN'T! 


The problems of how best 
and reclaim coal vary with plant conden 
Nine times in ten, modern mechanite 

dling will help solve these problems—bu . 
what mechanical methods will solve them 
best? <iq 


Should a double-chain drag conveyor or 
reciprocating feed conveyor be used to trafis==" 
port the coal from track hopper to elevatogé 
boot... what type bucket will most efficiently 
elevate coal from boot hopper to coal pocket ~ 
or bunker . .. should screw or belt conveyors... | 
be employed to distribute coal in the bunkers “"=9% 
and to the stokers? These are problems that 
are solved by experience—experience G-W 
engineers have. They are equipped to recom- 
mend the best combinations of carriers, con- 
veyors, elevators, skip hoists and related 
equipment, to meet your coal and ash han- 
dling requirements. They are equipped to 
recommend impartially because G-W de- 
signs, makes, and installs material-handling 
equipment of all types. 


That’s why you can expect expert, un- 
biased advice when you ask G-W to plan 
with you to move coal efficiently and eco- 
-nomically. Through specialization in han- 
dling systems for over 130 years—the “G-W 
Way” has become the way to handle coal 
faster, easier, cheaper. Gifford-Wood Co., 
420 Lexington Ave., New York 17, N. Y; 
565 W. Washington Street, Chicago 6, III. 
Factory — Nudson, N. Y. 


DO YOU KNOW?... 


G-W maintains the complete facilities of a 
well-organized manufacturing plant... pat- 
tern shop, machine shop, steel, forge, paint 
and inspection shops ... fully equipped with 
modern machinery for handling all general 
contract work. 


SINCE 1814 
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There’s a lesson for power-interested men in these 
modern ferries, for which ALCO diesel engines fur- 
nish smooth, purring power— quick, dependable 
power—plus space saving for more pay load! 


smokeless power —fast, dependable and 
almost silent—from ALCO diesel engines—moves 
these finer ferries of today. 


Gone are the murk and dirt inseparable from 
boiler firing. Light-weight, high-speed, compact, 
heavy-duty diesel engines of greater dependability, 
pioneered by ALCO, have ended all need for toler- 
ating this nuisance. 


Ashore or afloat, more than a million and a half 
horsepower of ALCO diesel engines, in hundreds of 
applications, are proving conclusively the superiority 
of this better power supply...always instantly avail- 
able. 


Plan now to make use of ALCO diesel engine ad- 
vantages for your power requirements, marine or 
stationary. 


- ALCO DIESEL ENGINES 
For Universal 


20 Charch Stree, New York N.Y 
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ADAMS 


and CYCLONE SEPARATORS | 


aif 


WRITE! 


ute for full engineering data on 
improved pneumatic power  per- 
formance. Ask for Bulletin 703. 
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@ ADAMS equipment insures a constant sup- 
ply of cool, moisture-free, oil-free air to 
power your compressed air tools with the 
highest efficiency and safety ... at the 
lowest installation and maintenance cost. 

ADAMS AFTERCOOLERS are guaran- 
teed to cool air to within 10 degrees of your 
cooling water. This means extra thorough- 


ness in condensing water and oil vapors from your compressed 
air. 


NO FOUNDATION or other facilities are required for installa- 
tion. The Adams “pipeline” construction permits the After-cooler 
and Cyclone Separator to fit right into a section of the pipe line 
... either vertically or horizontally! 

CYCLONIC SEPARATION is the Adams principle ... engineers: 


agree that it is far more efficient than other mechanical separa- 
tion! 


R. P. ADAMS CO,., INC. 


67 Chicago St., ‘Buffalo, N, Y. 
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1915—aldrich Vertical Quintuplex Pump 


1945—aldrich inverted Vertical Quintuplex Pump 


® When placed in operation thirty years 
ago, the Aldrich Vertical Quintuplex 
Pump was the best that money could buy. 
Weighing 90,000 pounds and covering 
145 square feet of floor space it was 
an engineering achievement built to oper- 
ate under severe conditions for many 
years. With only routine maintenance 
and repairs, this pump is still in oper- 
ation. Little wonder that Aldrich pumps 
have a reputation for sound design and 
construction. 


Today, Aldrich Inverted Vertical Quin- 
tuplex Pumps are being specified for 
similar service. Through Aldrich modern 
design, a pump of comparable capacity 
would show that weight is reduced al- 


most 73% to 25,000 pounds and floor 


space is reduced almost 83% to 25 
square feet. These advantages reduce 
initial costs and operating expense 
without sacrificing rugged, long-life con- 
struction. 


Why not call on Aldrich engineers for 
assistance in the solution of your pump- 
ing problems? They have been doing 
this work for more than 40 years, and 
their specialized experience is available 
to you. Write to The Aldrich Pump 
Company, Allentown, Pa. 


Representatives: Akron * Birmingham ¢ Bolivar. 
N.Y. * Boston * Chicago * Cincinnati Cleveland 
Denver Detroit Duluth Houston Jackson 
ville * Los Angeles * New York * Omahe 
Pittsburgh * Portland, Ore. + St. Louis * Sav 
Francisco * Seattle * Tulsa 
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Again Available 
For Prompt Delivery 


During the last four or five years a great many 
privately operated power plants have been 
denied the generating equipment they needed 
for standby service or for handling added 
power requirements. But now, with its own 
reconversion completed, Crocker-Wheeler is 
ready ww do its part in helping to relieve this 
pent-up demand. 


Recognized for more than fifty years as a 
leader in the design and construction of direct- 
current equipment, Crocker-Wheeler builds a 
complete line of generators, from 1 to 5,000 kw., 
for all standard voltages and speeds, for steam 


‘engine, steam turbine or internal combustion 


engine drive. The liberal design of Crocker- 
Wheeler generators assures superior commu- 
tation, voltage regulation and parallel opera- 
tion. Definitely directed ventilation provides 
uniform cooling throughout. 


If your plans are still in the blueprint stage, 
why not call in a Crocker-Wheeler field engi- 
neer for consultation. He will be glad to help 
you select equipment to fill your needs exactly. 
Or if details have already been worked out, 
send us an inquiry. You will receive a prompt 
reply. 

Cw-14 


inst] GROCKER-WHEELER ELECTRIC 


° San A DIVISION OF JOSHUA HENDY IRON WORKS, AMPERE 26, NEW JERSEY 
Branch Offices BOSTON- BUFFALO-CHICAGO- CINCINNATI -CLEVELAND- DETROIT -LOS ANGELES-NEW YORK -PHILADELPHIA-PITISBURGH+SAN FRANCISCO- WASHINGTON 


GENERATORS FLEXIBLE COUPLINGS 


“SQUIRREL CAGE MOTORS 


= | 
— OD Ar 
$ ROTOR MOTORS DIRECT CURRENT MOTORS 
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“Union HB Long 
Pitch Engineering 
Chain is made in 
a complete range 
of strengths and 
sizes, with a wide 
variety of attech- 


See TT ATL 


“* instrument, the great virtuoso invariably has a lifetime of Union Chains 
- study and practice behind his — of only one medium of for Every Application 


for service to industry Chains and Sprockets 
are such that here, too, specialization is often productive of a Chole Malleob! 
superior result. For example our Union Chain organization finds 
sufficient challenge and interest within the limits of designing — — opel 
_ and manufacturing a complete line of steel chains for the trans- 3 
mission of power and the mechanical handling of materials. and 
Some chain users find that this specialization makes a difference, Finished ecail Roller 
_ both in product and service. Call a Union representative on your Chains and Sprockets 
next chain requirement and look for a new note in the result. All manufacturer's stondard, 
ize 3s in. to in. pitch 
Sandusky, Odio, 0. 8. A. “Single ond Mubiple Strands 
to pitch 
SilentChainand Sprockets 
All sizes %in.to Vain. pitch 
a 
Flexible Couplings 
Roller chain type 
Silent chain type 


POWER December 


oS, | 
~ 
He 

| 

| 
| 
| 


Profitable savings begin the mo- 
ment you start installing Republic 
ELECTRUNITE Tubes in your 
evaporators, condensers and heat 
exchangers. 


Why? Because ELECTRUNITE 
Tubes help you cut valuable hours 
ftom installation time... help you 
Mumm vitally needed equipment on 
9 ¢job ina hurry. In other words, 
hese modern tubes go in FAST. 


ber 194 OWER © December 1945 
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Made by Republic’s improved 


process of electric resistance 
welding, they are consistently uni- 
form in diameter, wall thickness 
and concentricity. They slide 
through tube sheet holes freely, 
roll-in easily and bead over to 
tight, non-leaking joints quickly. 
Full normalizing of every tube 


results in uniform ductility 


throughout, and eliminates the 


EXCH ARID 


possibility of trouble-causing 
hard spots in the metal. 


And once installed, ELECTRU- 
NITE Tubes stay in a long time. 
Rigid inspection and hydrostatic 
testing of every tube offer you 
definite proof of life-extending 
strength and soundness. 


For complete information about 
these and other advantages of 
Republic ELECTRUNITE Pres- 
sure Tubes in both carbon and 
stainless steel grades, write to: 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO 
Export Department: Chrysler Bldg., New York 17, N. Y. 
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GRAPHITE GUS SAYS: 


These two joiners take the aches out of putting up 
piping, taking it down and keeping it leakproof 


DIXON’S 
PIPE JOINT 
GRAPHITE 
COMPOUND = 


This superlative lubricant and perma- 
nent seal leak-proofs all joints against 
hot or cold water, steam, air, gas, 
aqueous solvents, acids and brines. It 
assures easy, quick assembly. In dis- 
mantling—even years later—it saves 
damage to gaskets, fittings, valves, etc. 
Wherever you need extra precaution 
against joint-failure get this heat-proof, 
corrosion-proof, non-setting Graphite 
pipe joint compound and save backaches 
and headaches. Read Data Sheet #21. 


DIXON’S 
GRAPHITE 
SEAL 


Tested and approved by the Underwrit- 
ers Laboratories, this seal makes perma- 
nent leak-proof connections on all 
varieties of pipe lines and assemblies 
conveying hot or cold oii, gasoline and 
petroleum gases. It solidifies quickly, 
but its lubricating flake graphite content 
makes assembly and dismantling prac- 
tically effortless. This saves time and 
money on fittings, gaskets, valves, etc. 
Read Data Sheet #22. 


DIXON’S GRAPH-AIR GUN TYPE 4 


Handily blows its contents of dry powdered Microfyne Graphite into locks 
and all close-fitting mechanisms. Provides long lasting lubrication that is 
exceptionally resistant to extremes of temperature. In shop, office and 
home it’s the most useful lubricator ever. Read Data Sheet #8 for many 
of its 1001 uses. Buy a gun at your Supply or hardware store—30¢. 


DIXON'S GRAPHITES 
im LUBRICATION - HEAT CONDUCTION 
HEAT and COLD RESISTANCE - ELECTRICAL CONDUCTION 
PROTECTIVE COATINGS and rAINTS 


ANSWERS! 
HELPS! HINTS! 


Want help in a tough pipe fitting 
or lubrication problem? Write 
Graphite Gus for these illustrated 
Data Sheets on the product or 
products that interest you. See how 
and where you can use Graphite 
to do a Better job. 


JOSEPH DIXON CRUCIBLE COMPANY 


DIV. 94C12 JERSEY CITY 3, 


NEW 


JERSEY 
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ns LEAK-PROOF FREEZE-PROOF 
IN ANY MECHANISM! 
POSITION! 
HT RE-SEATING! 
McAlear No. M-1455 DIAPHRAGM VALVE 
| PRESSURES to 150 Ibs. TEMPERATURES to 150° F. $1ZES 2” to 6” 


replaces gate and other expensive 
leX types of valves in: 


+ REFINERIES 
+ CHEMICAL PLANTS 
+ PROCESSING PLANTS 
vite * FOOD PLANTS 
cist «WATER WORKS 
* SEWAGE PLANTS 
+ STEAM POWER PLANTS 
* SALT WATER SERVICE 
NY] * FAcToRIEs 


* PAPER MILLS, etc. 


tting 
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NO RE-PACKING! 


hard-to-handle liquids, this valve 

—which has proved practically 
indestructible in service with up- 
wards of 100 acids, alkalies and sus- 
pended solids—has won enthusias- 
tic approval. 

Its simple mechanism (2 moving 
parts in the hand-wheel type, 1 in 
pilot type) cannot ‘‘freeze’’—be- 
cause diaphragm separates it com- 
pletely from liquids handled. Dia- 
phragm gives positive shut-off 
even when solids are trapped on 
seat. Valve does not depend on 
metal-to-metal contact for closure, 
hence cannot leak, never requires 
re-seating, and can be installed in 
any position. The only replacement 
part (the diaphragm) can be re- 


I: ALL INDUSTRIES that cope with 


placed without removing valve from 
line. 

Special types may be operated 
from remote points by air or water 
pressure, controlled by automatic 
time-clock or pilot. For bulletin giv- 
ing complete data, write McAlear 
ManufacturingCo., AutomaticCon- 
trol Division of Climax Industries, 
33 N. Cincinnati Street, Tulsa, Okla. 


HANDLE 


—with NEW McAlear 
Diaphragm Valve 


Ory 
contro 
for STEAM, WATER, AIR. OIL GAS 
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Hundreds of 


mob 


and woter } 


are equippe 
Sarco TR-50 ‘em 
perature re la- 
tors 


A new dryer, washer, press or any other steam operated machine 
which arrives at your plant without the correct steam traps and tem- 
perature controls is as ready to go places in your scheme of production 
as the proverbial poker player in a barrel. He may pick up some clothes 
in a friendly store and you may buy ‘‘some traps and control’’ at your 
jobber’s, but will they be tailor made for the job? 


Leading manufacturers of steam equipment have spent months and 
sometimes years with Sarco Engineers to design, adapt or select the 
one best trap and control for their equipment. They know where and 
how it should be installed. 


IT’S INSURANCE FOR THE MANUFACTURER AND FOR:- YOU 


Proper traps and control accomplish four things. 1. They insure max- 
imum output from the machine. 2. The quality of the product is dupli- 
cated day after day, because of the constant temperatures. 3. Service 
complaints are practically eliminated. This is important where the 
equipment is to be used hundreds or perhaps thousands of miles from 
the nearest manufacturer representative. 4. The cost for fuel, water, 
or cooling is invariably reduced. This item alone usually pays for a 
good trap or temperature control in a few months. 


ASK YOUR MANUFACTURER FoR SARCO 
on these machines= 


Here are a few of the products now insured at the point of origin with 
Sarco traps and control. 


Air Conditioners Coolers Hot Water Tanks Preheaters 
Bottle Washers Degreasers Humidifiers Steam Tables 
Can Washers Diesel Engines Kettles Stills 

Chocolate Dip Dryers Ovens Sterilizers 
Compressors Film Washing Pasteurizers Vacuum Pans 
Cookers Heaters Plating Tanks Vacuum Sealing 


122 


STEAM 


Represented in Principal Cities 
SARCO COMPANY, INC., 475 FIFTH AVE., NEW YORK 17,N.Y. Sarco Canada, Lid., 85 Richmond St.,W., Toronto |, Ont. 


FOUR STARS 
ON OUR E PENNANT 
TESTIFY TO SARCO 
PERFORMANCE 

IN THE WAR EFFORT 
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EATING fluids so that their viscosities will be 
low enough for your pumps is expensive. In 
fact, this often costs more than the actual pumping. 
Reduce this cost by installing Sier-Bath Screw 
Pumps. They handle high viscosity fluids with low 
power consumption. And they do not require heavy 
foundations. 


ne 


Their pulseless discharge reduces pipe joint strain. 
In fuel oil service, it prevents “‘puffy’’ firing and 
thus improves boiler efficiency and reduces tip 
cleaning. High in efficiency, low in maintenance, 
Sier-Bath Screw Pumps are less affected by head. 
Even when slanted, they maintain a constant flow. 
Built to close tolerances, with anti-friction roller 
bearings as standard design. Removable liners are 
available. Write for bulletin. 


SIER-BATH GEAR COMPANY, INC., 
9254 HUDSON BOULEVARD, NORTH BERGEN, N. J. 


for ACETATES ASPHALTS BRINES - BUNKER C FUEL Oil 
CELLULOSICS - GREASES - MOLASSES + SYRUPS 


An occasionel is 

all the attention it needs and 

that can be done while the 

pump is running, because 

there is no pressure on the 

gland. No thrust bearings 

meeded. No side wear of 

| cre No valves. 
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Several interesting trends in flush valve applications for 
industrial plants are disclosed by a recent survey among 
architects widely experienced in industrial plant design. 

For example, while hand-operated flush valves continue 
to have top preference for closet bowls and urinals, there is a 
growing trend toward the use of foot-operated flush valves 
for both of these applications. This trend and others are dis- 
cussed in the booklet offered below. 

Of course, a primary consideration in the selection of any 
flush valve combination is dependable, trouble-free per- 
formance, characteristic of all Watrous Flush Valves. 


Very important also is economy—here the simple Watrous 
Water-Saver adjustment makes possible savings of many 
thousands of gallons of water each year. 


Maintenance is another factor. This has been simplified 
by the convenient, single-step servicing feature of Watrous 
Flush Valves. 

Combine all these qualities in the flush valves for your new 
plant or modernization programs by specifying Watrous 
Flush Valves—a selection that will be a constant source of 
satisfaction over the years to come. 


Valves ask for Catalog No. 448-A. 


The Glenn Mar- 
tin Company, 
Middle River, 
Maryland, is Wa- 
trous-equipped 
throughout. Archi- 
tect: Albert Kahn 
Associated Archi- 
tects & Engineers. 
Plumbing Contrac- 
tor: Lloyd E. 
Mitchell, Inc. 

Top: Aerial view 
of plant. Middle: 
Engineering Build- 
ing. Right: Admin- 
istration Building. 


THE IMPERIAL BRASS MANUFACTURING COMPANY 
514 South Racine Ave., Chicago 7, Ill. 


ARCHITECTS’ VIEWS ON FLUSH VALVE APPLICATIONS 


A survey of interesting trends in the selection of flush valves for industrial plants is 
given in Bulletin No. 477. Write for your copy. For full information on Watrous Flush 


POWER ® December 


i 
4 ree ta 
te 
N 
St 
vel 
; 
Ww 
~ 


COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


Anticipate Expansion Program 
of Power Plant Facilities 


New Equipment Will Incorporate Improved 
Designs and Materials 


It has been predicted that the production 
of electric power by means of steam tur- 
bines will be doubled in postwar years in 
comparison to the prewar average. Modern- 
ization of existing units to increase effi- 
ciency, as well as new installations, will 
contribute to this increased output. More 
efficient use of fuel will be a factor. It is 
claimed that advances between the first 
and second world wars resulted in a 300% 
rise in efficiency, six times the power output 
of World War I being achieved with only 
twicethe fuelccnsumption. Similar advances 
in efficiency have been made through im- 
provement of equipment design and the 
equally important improvement of mate- 
rials used. 


Boiler and Engine Room 
Equipment Improved 


New techniques, such as the burning of 
pulverized coal with air at 3000 degrees F. 
to assure total consumption of fuel, and 
the use of improved waterwalls, super- 
heaters, economizers, and air heaters have 
all resulted in higher steam pressures and 
temperatures per pound of coal. The tur- 
bine room has seen progress in the form of 
new turbines and generators, feed water 
heaters, evaporators, pumps and condens- 
ers that make the most efficient use of this 
superheated steam. It has been possible to 
build turbines designed to operate at 1000° 
F, at pressures up to 2400 Ibs. p.s.i. Higher 
performances are possible with older ma- 
chines by superposing a new, high-pressure 
unit upon the original machine. The new 
turbine takes steam at high pressure and 
exhausts it into the old turbine at the 
pressure for which it was built. 


Improved Condenser Design 


A modern turbine discharges steam at 
a pressure of only ¥ Ib. p.s.i. and at a 
temperature of about 80° F. This low pres- 
sure steam (29 inches Hg) cannot be thrown 
away for two reasons—(1) the condensate 
must be saved since it is pure boiler feed 
water, and (2) at such low pressures it can- 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


,aBRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 
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not be discharged into the air where normal 
pressure is 14.7 lbs. p.s.i. To discharge a 
turbine at this pressure would result in 
loss of some of the total available heat 
(energy) in the steam. The purpose of the 
condenser is to maintain a low discharge 
pressure at the turbine exhaust and collect 
all water for use again as boiler feed. 


Steam at ¥2 pound absolute pressure has 
about 30 times the volume -he same steam 
has at atmospheric pressure. The big prob- 
lem in condenser design is to bring very 
large volumes of steam into contact with 
water-cooled tubes without the creation of 
pressure loss caused by friction of steam 
flowing around the tube banks. One of the 
improvements of recent years is the design- 
ing of a condenser with tubes expanded at 
both ends. This reduces leakage of impure 


circulating water into pure condensate and 


permits uniform penetration of steam into 
the tube bank. 


Several different arrangements are ne- 
cessary to obtain the highest efficiency 
under certain conditions. The largest plants 
are now using the cross-flow condenser. 
Where divided water boxes are desired to 
permit shutting down one side of the con- 
denser while operating the other, the tube 
bundle is divided by a large steam flow 
area in the center of the condenser. This 
arrangement provides maximum entrance 
area of the steam with minimum friction 
losses. Where divided water boxes are not 
essential, a single tube nest is used with a 
large steam band all around it except at 
the bottom. Steam lanes are short, and 
large quantities of condensate do not drip 
through the steam flow and cause an in- 
increase in frictional pressure loss. 


Another design used extensively in large 
units is the direct flow design with circular 
or bowl-shaped cross section. The steam 
flows into a number of small steam lanes 
formed by rows of tubes arranged in radi- 
ating straight lines. The entrances provide 
a larger entrance area than the turbine 
exhaust area, but not as large as provided 
in the cross-flow design. 


“Betigeypet” Headquarters for BRASS, BRONZE, and COPPER 
ca Z 


New Developments in 
Condenser Tube Alloys 


These improvements have brought with 
them more severe operating conditions for 
condenser tubing. Higher velocities of cir- 
culating water required for faster steam 
condensation result in impingement corro- 
sion which causes premature failure of 
tubing. With higher steam temperatures, 
many types of corrosion are accelerated, 
and ordinary condenser tube alloys will not 
last as long as expected. Water conditions 
are also becoming worse because of increas- 
ing pollution by chemicals, industrial wastes 
and sewage. 


Selection of the most suitable condenser 
tubing has become a matter of specifying 
those alloys which have been designed to 
stand up under modern conditions. Bridge- 
port has maintained a consistent program 
of metallurgical and corrosion research 
which has resulted in the development of a 
number of special alloys as well as the 
improvement of standard condenser tub- 
ing. Much has been discovered about the 
life of various alloys in different types of 
water. Resistance to dezincification has 
been increased by the addition of arsenic. 
Much work has been done on the effect of 
alloying elements such as iron and alumi- 
num. Many improvements have been made 
possible by close cooperation between our 
laboratory and power plant engineers who 
have tried out test lots of condenser tubing 
under actual service conditions. 


One of the finest condenser tube alloys 
resulting from research as well as service 
and field tests is Bridgeport’s Duronze IV 
(special aluminum bronze). This has out- 
lasted other alloys by a wide margin where 
harbor waters are polluted by sewage and 
factory wastes, or where salt water is mixed 
with polluted fresh water in tidal estuaries. 
Where high temperatures are present and 
great water velocities cause excessive tur- 
bulence resulting in impingement attack 
cupro nickel is recommended. Cuzinal 
(aluminum brass) also has excellent resis- 
tance to impingement corrosion as well as 
dezincification. 


Bridgeport offers a number of corrosion- 
resistant alloys which are giving a good 
account of themselves in power plants all 
over the country. Our Technical Service 
Department is set up to help select the 
most suitable alloy for the conditions in- 
volved. Bridgeport offices are located in 
principal cities. Contact the one nearest 
you, and write for 112-page Condenser 
Tube Manual full of corrosion research 
data and information about modern con- 
denser tube alloys. 


BRASS 
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Inspection Protection-acamst costiy 
MAGNAFLUX* Field Inspection Service 


Power plant shutdowns are foreseen 
and prevented by regular inspections 
of major equipment. Fatigue cracks, and 
other dangerous flaws are quickly found 
before serious mechanical trouble can 
develop. Magnaflux Corporation offers 
a complete, fast, non-destructive in- 
spection service for all types of metallic 
and non-metallic materials. Magnaflux, 
with Zyglo, the basic elements of 
MAGNAFLUX FIELD INSPECTION 


SERVICE—are applicable to a full range 
of equipment under even the most 
difficult conditions. A high degree of 
accuracy in detecting flaws assures 
trouble-free operation over longer per- 
iods. Best of all, Magnaflux Field In- 
spection Service can be scheduled to 
coincide with normal tear-down and 
overhaul work. ... Why not investigate 
this effective, economical protection? 
Write today for complete information. 


* Magnaflux—Zyglo—Registered U S. Patent Office, trade names of 
the Magnaflux Corporation applied to its equipment and materials 
for magnetic particle and fluorescent penetrant inspection. 


MA GNAFL U X 


CORPORATION 
NEW YORK 


Get the Facts... 


Write for This New 
Illustrated Bulletin..:- 


When you write for information, ask specifically for ths 
valuable bulletin... It features new and interesting 
facts about Magnaflux Field Inspection Service tht 
offers dependable, low-cost protection against 
ment failure. Quick service is assured by strateg 
location of Magnaflux Field Engineers at key poisls 
throughout the country. 


CORPORATION 


5926 Northwest Highway, Chicago 31, Illinois 


DETROIT ° DALLAS ° 


LOS ANGELES 


CLEVELAND 
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Other GOLDEN- 


@ Non-Return Valves 


@ Throttle and Automatic 


@ Emergency Trip Valves 


@ Pressure Reducing 
Altitude Control 


-® Float Operat- 


Anpersoy. Automatic Valves 


@ Coke Quenching Valves 


@ and many other types for 
safe, dependable flow 
control. 


Engine Stop Valves 


Valves 
Valves 


ed Control 
Valves 
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GOLDEN-ANDERSON 
HYDRAULIC 
Double- Cushioned 


CHECK 


VALVES 


Look to Golden-Anderson Valves tor maximum 
engineered safety and protection in your 
boiler room. 

This valve is an excellent example of the 
outstanding engineering built in every Golden- 
Anderson Valve. Designed for high pressure 
boiler feed lines, the double cushioning feature 


- prevents any shock or jar in sudden valve 


closure. Needle valve control allows close ad- 
justment to regulate the operating speed for any 
operating condition. Also available with manual 
handwheel control, in angle or globe patterns, 
sizes 214" to 14” 


LDEN-ANDERSON | 


Specialty Company 


FULTON BUILDING PITTSBURGH 22, PA. 
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ROYAL 


Heat, Pressure, Friction, Oils, Alkalis, Acids 


The modern industrial plant stages a battle 
royal every day, with packing pitted against 
high temperatures; terrific pressures; corro- 
sive acids and alkalis; the deteriorating action 
of petroleum oils; the friction of reciprocating, 
rotating, and oscillating parts. 


That’s why, in thousands of refineries, 
chemical plants, and factories, engineers pick 
R/M packings to win. 


For more than forty years, R/M has been F Ae na 
designing and constantly improving packings 
for every industrial use. Each packing is made we : a 4 
from materials chosen to do a particular job. INDUSTRIAL SALES DIVISION | 
Each of the more than 70 different types of PAW PRP EC TA Cc 
R/M packing has a long record of knockouts 
against tough leaks and drips. Vs h 

For your toughest jobs, specify R/M.. . “INCORPORATED 


the pick of the packings. 7 Manheim, Penna. - Bridgeport, Conn. — 
North Charleston, S. C. - Passaic, N. J. 3 


It’s “Packed with Satisfaction” —When You Use R/M 
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REGULATORS 


There are sound reasons for 


using Masoneilan Regulators for 
reducing steam, air or water pres- 
sures. 

Their rugged construction and 
quality materials assure long serv- 
ice with minimum maintenance 
under hard service. Their simplic- 
ity of operation and accurate per- 


formance hold pressures where you 


want them. The result — reduced 


FOR STEAM cost of pressure reducing service 


or that usually enables Masoneilan 
NO. 227 
FOR WATER Regulators to pay for themselves 
SERVICE 


out of savings from reduced waste, 
low maintenance costs and elimi- 
nation of production delays. 

Ask your distributor for 
Masoneilan Regulators or write 


for catalog 73, today. 


MASON-NEILAN 


USE A MASONEILAN STRAINER (/MASONEILAN } REGULATOR 
in all water, steam or airlines to pro- C oO M Pp A N Y 
tect valves, traps, etc., from scale, dirt ee all 
or other foreign matter. These strain- mucus mcr. 
NO. 414 ers are precision-built forlong reliable 1186 ADAMS STREET, BOSTON 24, MASS., U. S. A. 
FOR AIR service. They (cost no more than 
others. Sizes 4”, 114”, New York Chicago St. Louis Philadelphia Houston Tulsa 
4 SERVICE Pittsburgh Los Angeles Cleveland Atlanta San Francisco 


Mason Regulator Co. of Canada, Ltd., Montreal, Canada 
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How much your 
pump repairs cost 


— 


If you use “Buffalo” Pumps, your costs are 
LOW! From repair part records of thousands 
of Buffalo Pumps, we know that users spend 
relatively trifling amounts for repairs, and then 
only after years of service. 

The reason for this is simple. All Buffalo 
designs are “oversize”. You pay a little more 
for this oversize construction when you buy the 
pump—but you benefit for years by the better 
performance. 


~ 


We know that it’s a 
satisfactory arrange- 
ment from our view- 
point, — and from 
users, we know that 
the satisfaction is 
mutual. 


Buffalo Pumps, Inc. 
488 Broadway | Buffalo, N. Y. 
Canada Pumps, Ltd., Kitchener, Ont. 


Double Suction 
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of application and’ mainte- 
nance made it easy for the 
Curtis Company of Clinton, Iowa, 
to choose. Veelos V-belt for this 
72” double blower fan. Other Veelos 
installations on fans and blowers 
at Curtis had taught them that 
Veelos goes on the drive quickly and 
smoothly . . . operates the drive 
dependably with little attention. 

The 7-strand Veelos V-belt shown 
has been in continuous service eight 
hours a day since May, 1942. Yet, 
today, it still looks like a new belt 


...and, what’s better, it performs 
like one. Curtis is now replacing 
with Veelos on all drives just as fast 
as replacements are needed. 


Link Construction Ups Production 
In Every Type of Industry 


You can depend on improved, con- 
tinuous operation when you drive 
with Veelos. Write today for your 
free Veelos catalog—it lists Veelos 
advantages, applications, construc- 
tion detail, installation directions 
and engineering data. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 


any Length 


ble to any Drive 
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“GLAND TROUBLE” 


Because UNITROL level Controller 


has no packing glands or 


stuffing box 


On recirculator systems of condenser hotwells, deaera- 
tors—or wherever the level of liquids must be controlled 
—UNITROL will do it more accurately! Simple . . . self- 
contained . . . this exclusive design eliminates trouble- 
making restrictive elements. Friction is minimized. 
Action is free and unhampered. Feed or drain is regu- 
lated promptly and positively. The float is linked to 
the inner valve through ratio connection, with maxi- 
mum float travel on any size valve of only 7 inches. 
Available for temperatures up to 750° F.—in valve sizes 
Y,” to 4’”—integral casting construction—valve and float- 
cage of semi-steel or cast steel—float of seamless copper 
or stainless steel—and with the fine craftsmanship for 
which K & M has been recognized for 75 years. Our 


Engineering Department will be glad to make specific 
recommendations, 


Write for Catalog 66-C 


KIELEY & MUELLER, inc. } 


MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
2001 - 43RD ST... NORTH BERGEN, N. J. 


Awarded our employees for outstanding production achievement 
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In power plants in every State of the 
Union, in marine operation and on the 
railroads, APEXIOR NUMBER 1 has 
shown that a mechanical refinement in 
construction and maintenance can be a 
stabilizing and safety factor of vital im- 
portance and economy in operation of 
steam boilers. 

A thin coating of APEXIOR NUM- 
BER 1 brush-applied, puts a corrosion 
resistant, clean running surface of high 
conductivity on boiler steel. 

Between metal and water or steam at 
all temperatures and pressures APEX- 
IOR NUMBER 1 forms an impervious 
barrier. Its smooth, inert surface pre- 
vents tight bonding of any boiler de- 
posit. Cleaning is easy or infrequent, 
depending upon water conditions. 

Heat transfer efficiency remains high 
over extended periods because the boiler 
stays cleaner. Embrittling action and 


New Metal Kept New 
For Years 
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accelerated stress corrosion due to water 
contact are prevented. These practical 
advantages add up to easier handling, 
maximum availability, lower mainte- 
mance costs, and longer life for all 
pressure parts accessible for coating in 
any boiler. 

APEXIOR-coated tubes and drums 
are the simplest and most effective form 
of re-insurance that it is possible to carry 
on any high temperature water and steam 
pressure vessel. 


APEXIOR NUMBER 3 
Protects “Cold-Wet”: Metal Surfaces 


Metal surfaces exposed to water 
(either fresh or salt) or moisture at any 
temperature under 125°F. require the 
special protection given by a companion 
product, APEXIOR NUMBER 3. It has 
many applications including every type 
of cold water tank, including drinking 


Organizations like these have used 
APEXIOR for years: 


National Cash Register Co. 
American Locomotive Co. 
The Carnation Company 
Armour & Company 
Norfolk Navy Yard 
Lehigh Portland Cement Co. 
American Export Lines, Inc. 
Utah Power and Light Co. 
Lever Brothers Co. 
Northern States Power Co. 


water, condensers, pumps, air washers, 
structural steel (sheltered) fume hoods, 
ship stern areas, etc. 

Learn what APEXIOR brush-applied 
protection can mean to you. Write today 
for free bulletin 41290. Address: THE 
DAMPNEY COMPANY OF AMERICA, 
Hyde Park, Boston 36, Massachusetts. 


Old Metal Given 
New Life 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park, Boston 36, Mass. 


Please send free Bulletin 1290. 
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YOUR DESK-TOP 
LAYOUT... 


Buy From Sight 


SEE WHAT’S AVAILABLE! EXPERIMENT WITH VARIOUS 
ARRANGEMENTS! MAKE COMPARISONS! BUILD SOLU: 
TIONS! THAT’S THE SIMPLE, IDEA-STIMULATING PROCEDURE 
WHEN YOU USE ALLIS-CHALMERS’ ‘“‘UNIT SUB BUILDER’’ SET 
"TO HELP YOU SOLVE YOUR POWER DISTRIBUTION PROBLEMS. 


ISUAL PLANNING of your power distribution needs build solutions . . . right on the top of your desk! 
is simple, practical, fast—when you use Allis-Chalmers’ © What's more important: A-C models — accurately scaled 
“Unit Sub Builder” Set. Y, inch to 1 foot — protect you against costly power dis 
With accurate scale models of A-C Prefabricated Load tribution mistakes by letting you see what you are getting 
Center Unit Substation apparatus, you see what's available, in terms of dimensions, characteristics, appearance. You 
experiment with various arrangements, make comparisons, make sure that the substation you select is the right one for 
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COMES TO LIFE 
IN YOUR PLANT 


land Buy Right! 


US 

your needs. You pre-test your load center unit sub ideas. _— W1 th 
LU- For the last word in visualization, you can have a floor 

plan of your factory drawn to the same scale as the models. 


You can build up your unit substation right where it will stand. 
URE All of the elements making up Allis-Chalmers unit sub 

equipment are contained — in miniature — in the model al 
SET kit, In addition, there’s a handy “Unit Sub Slide Rule” to 


simplify breaker calculation, and a valuable “Unit Sub 


MS. Check list’ to give you the added planning safety of a 
double check. 
This complete and proven service is yours with no obli- CH ALMERS 
gation. To see for yourself how the models, check list, and 


slide rule can help you in the correct planning of your 


bag power distribution system, call your nearby Allis-Chalmers bd 2 
er district office. t S b B 
Su 


An A-C field engineer will bring the models, together 

. Youll with the handy slide rule and check list to your office for a 
one for showing. There’s no obligation, of course. ALLIS-CHALMERS Set 

Mrc, Co., MILWAUKEE 1, WISCONSIN. A 1948 


HEAR THE BOSTON SYMPHONY: Every Saturday Evening, American Broadcasting Co, 


yer 1949 
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Nature made Asbestos... 
“Century” Asbestos Corru- 
gated and Flat Lumber is an 
outstanding example of how 
Keasbey & Mattison has 
made Asbestos serve modern 
construction, 


...on BIG jobs, it’s 


“Contwy.” ASBESTOS CORRUGATED 


.-.and little jobs, too 


Many of the country’s leading industrial plants enjoy the advantages of K&M 
“Century” ASBESTOS CORRUGATED roofing and siding. 


WHY NOT HAVE THESE SAME 
ADVANTAGES IN YOUR PLANT? 


TOUGHNESS . . . asbestos fibres and portland 
cement are combined under tre- 
mendous hydraulic pressure to form 
a sheet of asbestos corrugated. 


ADAPTABILITY ... suited for new construc- 
tion or additions and repairs to exist- 
ing structures. Comes in one standard 
width, and in 19 different lengths 
adaptable for every need. 


ATTRACTIVENESS .. . does not require paint- 
ing or surface finish of any kind... 
has its own pleasing, practical finish. 


ECONOMY ... an actual money-saver .. . is 
maintenance-free for the life of the 
structure. Will not rust or corrode. 


FIRE-RESISTING ... this means no risk, lower 
insurance rates and a completely 
fireproof wall and roof. 


TIME-SAVING ... installation time is re- 
duced to a minimum, so, here too, 
low costs are maintained. 


Save time and money the “Century” way 
.-. bring your problems to your authorized 
Keasbey & Mattison distributor. He is well 
supplied to meet your material and installa 
tion requirements for “Century” Asbestos 
Corrugated and Flat Lumber. 


KREASBEY & MATTISON 


COMPANY-AMBLER-PENNSYLVANIA 
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PLEASE SEND BULLETIN 
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ADDRESS 
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One More Place Look 


MPROVED designs of stokers and boilers are 
helping plants offset rising fuel and labor 
costs in steam generation, but that is not the 
limit to which economies can be carried. In 
most plants where steam is generated for proc- 
essing purposes another important saving can 
be made by utilizing By-Product Power in the 
steam. 


In many cases, steam passes through a pres- 
sure reducer before passing to its ultimate 
destination. To obtain By-Product Power, pass 
the steam through a Troy-Engberg Steam En- 
gine, instead of the pressure reducer. The 
power thus converted can be used to drive 
generators, stokers, compressors, ventilating 
systems and many other types of equipment. 
Power savings thus 
effected will quickly 
pay for your Troy- 
Engberg Engine — in 
some instances in as 
little as six months. 


Ask for Troy's recom- 
mendations in your 
own set-up. There is 
no obligation, of 
course. 


Send for Bulletin 306 


TROY ENGINE and MACHINE CO. 


Established 1870 
2505 Railroad Avenue 


Troy, Pennsylvania 
12-TEM-2 
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Here is a unique gasket design developed in the Goetze Research 
Laboratory — Bellowseal, type U-B. 


It is a Serrated Type Gasket that literally uses the pressure to be sealed 
in, to exert a proportionate sealing pressure on the flange faces. 


This gasket consists of two discs of metal (Armco Iron, Low Carbon 
Steel, Monel or Stainless Steel) machined on their external faces with 
standard serrations and welded together around their outer periphery. 


It combines the pressure and corrosion resistant qualities of all 
metal gaskets with the light bolting requirements of a softer sealing 
medium. Line pressure entering the interior of the gasket exerts 
expansion pressure in excess of the required sealing force. 


It makes sense, doesn’t it? Let the pressure to be sealed seal itself 
against leakage. 


Ask to have your name added to the list of engineers receiving 
“The Gasket” —a series of technical bulletins containing original 
gasket data emanating from the Goetze Research Laboratory. Write 
on your company letterhead giving your position. 


GOETZE GASKET & PACKING CO., INC. 
10 ALLEN AVENUE, NEW BRUNSWICK, N. J. 


Boston New York Philadelphia Pittsburgh 
Cincinnati Cleveland Detroit Chicago 


Houston San Francisco Los Angeles Montreal 


America’s Oldest and Largest Industrial Gasket Manufacturer” 
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Permutit keeps boilers clean= by treating the 
feedwater before it enters the boilers 


In today’s heavily burdened power plant, it’s easier than ever for im- 
purities in feedwater to cause trouble: scaling and corrosion of boilers 
and steamlines, slowdowns—possibly even shutdowns. 

You can wipe your hands of these troubles with Permutit* condi- 
tioned water. Permutit removes the impurities in feedwater before it 
enters the boilers. 

Manufacturers of water conditioning equipment for over 30 years, 
Permutit provides every process for control of water quality. This in- 
cludes the Zeo-Karb Water Conditioner (illustrated), Hot and Cold 
Lime Soda Softeners, Deaetating Heaters, Continuous Blowoff and 
Demineralizers that deliver a low-cost substitute for evaporated water. 

Let Permutit help you prevent boiler scale and corrosion in your 
steam plant. Write to The Permutit Company, Dept A, 330 West 42nd 
Street, New York 18, N. Y. or Permutit Co. of Canada, Ltd., Montreal. 


Manufacturers of ALL types of water treatment equipment 


PERMUTIT ZEO-KARB* H WATER CONDITIONER removes both 
hardness and bicarbonates from water. Effluent contains 
no incrustants, is reduced in total solids and alkalinity. 
Alkalinity can be adjusted by mixing effluents from a 
Zeo-Karb H unit and a sodium zeolite unit. 


*Trademarks Reg. U. S. Pat. Off. 
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Another example of Teyler Forge 
thet means extre value in WeldELLS! 


did! 


* That, in effect, is what people occasionally have said when 
putting some tough specification before us... but if they were 
trying to stump someone they came to the wrong place! 


The fitting pictured above is a good example of this. As far 
as we know, no one else ever tried to forge a welding elbow or 
return bend having such great wall thickness in relation to the 
size of the fitting. There was good reason to doubt if it could be 
made, because such fittings simply couldn’t be formed by the 
processes ordinarily employed in making welding fittings. 


But special methods, developed by Taylor Forge, made this 
easy for us. It was another example of “You say it can’t be 
done—but here it is!” 


our standard, stock line of welding fittings, as in this special heavy wall 
return bend, you also find a combination of features that could not be 
achieved by the processes ordinarily employed in making welding fittings. 

Take the selective reinforcement of the zone of highest stress in 
WeldELLS, for instance . . . or the tangents which help so much in lining 
up and welding . . . or the final truing operation which gives those ex- 
tremely accurate dimensions. 

These are features which eloquently attest to the “know-how” of Taylor 
Forge acquired in more than 40 years of handling just about very con- 
ceivable kind of forging problem in the piping field. Read the entire list 
of features opposite and we believe you will agree that 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago P.O. Box 485 
New York Office: 50 Church Street . Philadelphia Office: Broad Street Station Bidg. 
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WeldELLS alone 


combine these features: 


* Seamless — greater strength 
and uniformity. 

* Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

* Precision quarter-marked ends 
—simplify layout and help insure 
accuracy. 

* Selective reinforcement — pro- 


vides uniform strength. 


* Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 

* Wall thickness never less than 
specification minimum —assures full 
strength and long life. 

* Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

* The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 
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WAR-WIRED CIRCUITS / 


Prematurely Aged 
by T 2 years 


of severe service 


You will probably grant that 3 or 4 years is more than a 
normal dependable lifetime for wire and cable operating in 
hot spots or under other severe conditions ... but if you 
multiply by 3 the number of years your war-installed circuits 
have been in service you'll get a better idea of just how old 
they really are. 

Another point to remember is that this premature aging 
was accelerated beyond calculation by ‘round the clock year- 
to-year operation without rest cycles. All of which adds up 
to a lot of wire-failure possibilities in circuits that run around 
steam lines, furnaces, lehrs, annealers, soaking pits, or in 
boiler rooms, blooming mills or steam tunnels . . . power, 
control and lighting circuits that you may still consider too 
new to fail although they are already prematurely aged and 


unsafe! 

And don’t forget that a lot of the wire you put in when 
you had to take anything you could get wasn’t built to take 
the kind of service it had to stack up against . . . so for safety 
and uninterrupted service take a survey of your trouble spots 
and rewire with permanently insulated Rockbestos A.V.C. 
125 different standard constructions and National Electrical 
Code approved types to select from. For a catalog or infor- 
mation write to the nearest branch office or: , 


ROCKBESTOS PRODUCTS CORPORATION 
115 NICOLL ST., NEW HAVEN 4, CONN. 


BUY U.S. VICTORY BONDS 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH _ ST.LOUIS 
LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 
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ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 

Electrical Code, Type AVA—max. operating temp. 110°C.) 
Size No. 18 AWG to 1,000,000 CM insulated with two walls of 
impregnated asbestos and a high-dielectric varnished cambric 
insert, with a heavy asbestos braid overall. 


He: oes. fire ~— and resistant to moisture, grease and oil— 
like t ower cable pop Time is standing on—will not dry out 
and crack, won't burn or carry flame and remains permanently 
flexible. For coil connections, motor and transformer le ads 
where extreme heat and fire hazards are encountered as in 
steel mills, factories, ete. 


ROCKBESTOS A.V.C. 600 VOLT BOILER ROOM WIRE 


(National Electrical Code, Type AVA—max. operating temp. 110°C.) 


Sizes No, 18 to 8 AWG insulated with varnished cambric, impreg- 
nated felted asbestos and asbestos braid, Sizes 6 to 4/0 have another 
wall of impregnated asbestos next to the conductor, 


For lighting and control circuits exposed to heat and moisture, 
oil, grease, corrosive fumes or fire hazard, such as exist around 
furnaces, ovens, lelirs, soaking pits, boilers, ete., this widely 
used A.V.C, construction is ideal. Its permanent insulation will 
not bake brittle, crack, rot, flow or swell. 


| 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 


(National Electrical Code, Type AVB —max. operating temp. 


Sizes No, 18 to No. 4/0 A.W.G. with varnished cambric and 
felted asbestus insulation and gray, black, white or colored flame- 
proof cotton braid. 

Combine fire insurance and fine appe —oe in your switch- 
boards with Rockbestos Switchboard Wire. It is absolutely 
fireproof and will not dry out under heat. Sharp, clean bends 
ean be made without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same fireproof and heatproof 
characteristics. 


Another New Rockbestos Firewall Construction— 

A 400°F, Wirel 
War-developed Rockbestos High-Temperature Wire 
—with a maximum operating tem perature of 400°F.— 
designed for jet propelled plane applications and cit- 
cuits to hot-wing de-icers, fire detectors and extin- 
guishers, and air conditioning and heating units 
where baking temperatures destroy ordinary insula- 
tion. Under continuous operation at rated tempera- 
ture it retains its original dielectric strength and 
inherent resistance to heat and flame, and progres- 
sively improves in its resistance to moisture and 
abrasion. Now available for these and other severe 
applications. Write for complete information and 
samples. 
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INSTALL REEVES-EQUIPPED 
MACHINESS Off the drawing boards, out 


of the laboratories and experimental rooms, new 
streamlined models of thousands of production ma- 
chines are coming forth. 

A new era of building and construction, of mak- 
ing and selling things for better living has begun. 
The old American Spirit of Competition is to bloom 
again. 

Machines that have the edge in competition will 
include among their advantages—complete speed ad- 
justability, as provided by REEVEs. Record breaking 
production of the materials and weapons of war 


proved as never before that the right speed for each 
changing condition gets any job done better and 
faster. 

Designers and builders of 1,871 different makes 
of machines now include REEVEs Variable Speed 
Control as standard equipment. And the list is 
growing rapidly. G®y Look for the familiar 
REEVES handwheel ] on any machine you buy. 
It is your assurance “SS of faster, better process- 
ing under every changing condition . . . REEVES 
Speed Control is easily applied to machinés in 
service. Write for copy of 96-page catalog P-450, 
containing complete information. 


ALL THESE ADVANTAGES 


REEVES-equipped machines have complete 
speed adijustability—not just a few speeds 
but any speed between predetermined limits. 


REEVES-equipped machines have wider work 
ranges—because the correct speeds are al- 
ways available for handling many different 
sizes, shapes and kinds of products at most 
efficient production rates. 


FULL CAPACITIES of men and machines are 
released because convenient for operators to 
use the speeds that match their skills and ex- 
perience. Production increases of 25 to 50 
per cent are not unusual. 


| 
| 
| 

| GREATER PRECISION in processing because 

. | the most efficient speed can be accurately 
Typical Examples4” x 7’ bed Engine Lathe, manufactured by Boye & 
Emmes, standardly equipped with the REEvEs Motodrive for complete speed 
adjustability. Installation provides any speed over a range of 3.5 to 301 r.p.m. | 
Said one user of this equipment, “Even one r.p.m. of speed adjustment gives 
a higher rate of production.” j 


secured and maintained without slippage or 
fluctuation as long as desired, insuring uni- 
form quality at a faster rate—fewer rejects; 
less time and materials wasted; advantages 
vital to economical production. 


VARIABLE SPEED TRANSMISSION VARI-SPEED MOTOR PULLEY con- 
r for infinite speed adjustability —_— verts any standard constant speed 
we wide range of speed ratios, 2:1 motor to a variable speed drive. Sizes 
—_ through 16:1 and in sizes to 87 h.p. to 15 h.p. Speed variation within 4:1. 
nits 
ila- 
MOTODRIVE combines 
and motor, speed varying 
rese mechanism, reduction gears 
on in one compact unit. Sizes 
an to 15 h.p. Speed variation 
vere 2:1 through 6:1, 
and 

REEVES PULLEY COMPANY - COLUMBUS, INDIANA 
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© sheet steel laminations insulated to insure 
Coils are form wound, and thoroughly 
Srinsulated before being placed in the slots. 
E Gols are securely held in slots hy filre 
© wedges and the ends securely braced to 
> prevent movement. — 
© @ Frame constructed of welded steel with 
© Deavy cross ribs to rigidly support core 
=» laminations. Stator is well ventilated, the 
© solid coil shields directing flow of air over 
© coils and exhausted in frame openings. 
@ Field Coils form wound, thoroughly 
dipped and baked. Coils are well insu- 
» lated from poles, and fitted fibre 
washers hold them permanently tight. 
© @ Each Pole Assembly is securely 
© fastened to the Rotor by 2 large studs 
‘threrim and anchored in large rectan- 
© gular steel rivet insert which serves 
to- hold laminations firmly together. 
> @ Rotors are of heavy all steel con- 
=> ‘struction. Rotor made with solid hub, 
> Split hub, or can be completely split. 
© @ Starting winding embedded in 
i pole face and brazed to end rings 
2 Which are riveted between poles. 
© @ Collector Rings are of bronze 
with good wearing and conductive 


SYNCHRONOUS MOTORS 
AND GENERATORS 


CAL of the construction of the larger Burke Synchronous 
Motors and Generators is that detailed here. Burke as one 
of the oldest builders of Synchronous equipment, has stressed 
quality in every detail for over fifty-four years. These motors are 
built to meet your specifications and are available in all sizes 
from 1 to 1500 h. p. in belted, direct or engine types either sleeve 
or ball bearing equipped and with Exciter on top or direct con- 
nected. Burke engineers are ready to meet your war demands 
or to help you prepare for the post war period. 
Write today fer specific data. 
BURKE ELECTRIC COMPANY - ERIE, PA. 


M. G. HIGH SPEED 


SYNCHRONOUS MOTORS INDUCTION D.C. D.C. 
AND GENERATORS MOTORS MOTORS GENERATORS SETS A. C. GENERATORS 


BUI KE A.C. & D.C. Motors & Generators 
BURKE ELECTRIC COMPANY, ERIE, PENNSYLVANIA Stem 
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jrom any angle FLAGGSEAL not justia FITTING..... 
sa PERMANENT LEAKPROOF CONNECTION! 


Yes sir! Flaggseal Fittings are expressly engineered 
to assure strong, trouble-free joints . . -and eliminate 
maintenance and repairs ... on I. P. S. copper tubing 
and brass pipe. That’s why more and more owners 
are demanding Flaggseal Fittings in their new con- 
struction and remodeling plans. 

All Flaggseal products make threadless Silbraz* 


joints that are leakproof and permanent. ..aconnec- 


tion that’s vibration-proof, corrosion resistant — one 
that will not creep or pull apart — one that literally 
joins with the pipe to form a connection that is 


stronger than the pipe itself. 
Patented— Reg. U. S. Pat. Off. 


FLANGE UNIONS ¢ FLANGES °¢ 
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Moreover, Silbraz* joints, made with Flaggseal 
Fittings, are readily made — even in hard-to-get-at 
places .. . overhead in cramped quarters or close to 
other piping. In many cases complicated piping as- 
semblies can be bench-made and fitted into the 
piping system. Result: 100% trouble-free service. 

Why not send for the Catalog giving all important 
data concerning Flaggseal Fittings . . . and let them 
be your “springboard” for planning future copper 
and brass plumbing, heating, gas, fuel and process 
lines? Write today to: Stanley G. Flagg & Company, 
Inc., 1421 Chestnut Street, Philadelphia 2, Penna. 


LAGG 


MALLEABLE IRON FITTINGS © CAST IRON SCREWED FITTINGS © DRAINAGE FITTINGS 


GROUND JOINT UNIONS ¢* RED BRONZE FITTINGS 
FLAGGSEAL BRONZE FITTINGS © SPECIALTIES AND CASTINGS 
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MORE AIR IN 12 HOURS! 


Worthington “Huskies” Quickly, Easily Installed 
by United States Hoffman Machinery Corporation 


GET ALL THE FACTS 
ON MODERN YC AIR COMPRESSOR DESIGN 


Write to Publications Dept., Harrison, N.J., for Bulletin L-667- 
Bl complete facts on higher speeds, ease ,of installation, 
accessibility of the Worthington YC “ Huskie” Air Com- 
pressors that helped United States Hoffman Machinery Cor- 
poration rush the manufacture of shells. Adaptable. . . direct- 
connected, or easily arranged for belt drive on practically any 
type of rotative power. Another reason why ¢here’s more worth 
in Worthington. Worthington Pump and Machinery Corporation, 
Compressor Div., Buffalo, N.Y. 
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Graybar can supply protective devices for the vital points through- 
out your system: (1) G-E lightning arresters for low-voltage power 
circuits, secondary and primary distribution systems, and high- 
tension transmission lines — neutral and insulating gaps; (2) G-E 
enclosed, indicating, and drop-out fuse cutouts — fuse links; (3) 
G-E circuit breakers — self-resetting outdoor oil circuit reclosers — 
tripping current transformers. 

A nearby Graybar Outside Construction Specialist is ready to work 
with you in supplying adequate protection for your lines. Our 
nationwide network of warehouses assures fastest delivery possible 
under today’s conditions. 

Use Graybar’s convenient service also for first-quality poles, cross- 
arms, hardware, strand, insulators, pins, tools. Graybar Electric 
Company, Graybar Building, New York 17, N. Y. 
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A highly efficient Right-Angle Driv ! 


that requires: no cooling system vee Ratios 


as low as ltol 


Yes, believe it or not, these Units have the same Available in Single, Double and Triple Reduc- 
high efficiencies as parallel shaft herringbone units, tions, these High Quality Speed Reducers may be 
and they require no “cooling system” to keep the had to take care of ratios from 1 to 1, up to 238 
working temperatures within safe limits. And, they to 1. Send for complete catalog No. 200. 

may often be used where a Worm Gear Reducer 

would not be recommended. 


. , PA. NEW YORK PITTSBURGH CHICAGO 
__IN CANADA: WILLIAM & J, G, GREEY LIMITED, TORONTO. _ LimiTorque Valve Controls 
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Tempt a BTU with improper or in- 
adequate insulation and what hap- 
pens? Energy vanishes into thin air 
. abnormal overloads and faulty 
operation may result .. . certainly a 
lot of precious fuel is wasted. 
The remedy is proper insulation... 
adequate insulation. 
NATIONWIDE DISTRIBUTION — For efficient high temperature oper- 
Warehouse stocks of the ation, Carey makes a complete line 
broad Carey line provide of industrial insulations — blocks, 
service regardless of job lo- sheets, cylindrical shapes and in- 
sulating cements. In addition, Carey 
engineers are ready to help you deter- 
mine the one best insulation or com- 
bination for any specific requirement. 
To utilize Carey's 50-odd years of 
heat insulation engineering experi- 
ence just write— 


TRAINED ERECTION AND SERVICE 
crews “make sure” the job is 
done right. 


AREY INSULATION ENGINEER- BROAD LINE FROM ONE SOURCE. 

‘G service makes available No need to compromise with 
the knowledge and experi- desired results. You get the 
ence of leading authorities. : right insulation for the job. 


THE PHILIP CAREY MANUFACTURING CO. IN CANADA: THE PHILIP CAREY CO., LTD. 
OFFICE AND FACTORY: LEMNOXRVILLE, P. Q. 
CKLAND, CINCINNATI 15, OHIO 


Careyduct e Industrial Insulations e Rock Wool Insulation ° Asbestos Shingles and Siding ° Asphalt Shingles and Roofings 
Built-up Roofing ° Roof Coatings and Cements 8 Waterproofing Materials . Asphalt Tile Flooring ° Pipeline Felt 
Expansion Joint * Asbestos Wallboard and Sheathing * Corrugated Asbestos Roofing and Siding * Miami-Carey Bathroom Cabinets and Accessories 
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The end of the war did not end the activities of boilers nor the service of engineers to keep 
them in full steaming condition. When trouble arises in the boiler room, plant engineers have 
learned that the quickest way to get results is to call the water expert in their own territory. .. 
the Dearborn Engineer. He works right with them to meet the emergency and to establish a 
routine that will end boiler water troubles . . 


The Dearborn Engineer brings his 
own apparatus with him for on-the- 
spot testing of troublesome feedwater. 
He also studies plant operating con- 
ditions. Results of his findings are 
checked at Dearborn home labora- 
tories, and there special treatment 
is formulated to properly condition 
the water. Call the Dearborn Engi- 
neer when your plant has trouble- 
some boiler water...he’s always 
on active duty. 


DEARBORN CHEMICAL 
COMPANY 
Dept. D, 310 S. Michigan Avenue 
a Chicago 4, Ill. 


1 Studies your plant and plant operating conditions. 
2 Sends samples of your water to main laboratory for 
analysis. 


3 Recommends the proper chemical treatment and cor- 
rect chemical cgntrol methods. 


4 Supervises installation of feeding equipment. 


5 Instructs your men on water test methods for 
treatment dosage adjustment and blowdown 
control. 


6 Calls regularly at your plant to insure main- 
, tenance of the recommended conditions. 


. for all time. 


QE 


WATER TREATMENT 


ENGINEERING SERVICE 


Dearborn Engineering does this for you... KS) 
| te 
| Ave 1S 
7 
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Tube Boiler --- 


always has 


| 
a 


...one of Bent 


been flexible. No single type 
ents as satisfactorily 


Types boiler adapted to those 
e The Edge Moor Boiler is desig 
ation of a simple 


in a limited space- It is a combin 
tube circulation, 


having perfect U- 
boiler. The large amount of surface expos 
ll give rapid respo 
all methods of firing 


Moor Vertical Flow 
quick steaming unit that wi 
cal Flow Boiler is adaptable to 
le in sizes from the smallest to units 


Idge 
Unit with Edge Moor 
and tubular 
e The Edge Moor Verti 
It is availab 
200,000 lbs of steam per hour. 


Superheater 
Air Preheater; arranged 
firing. 
both solid and liquid fuels. 
MOOR IRON WORKS, INC., Main Office an 
_Y., Chicagy Il 


for pulverized c 
capable of generating 
h Offices: New York, N 


and a water cooled furnace, integral with the 
ed to radiant heat results in a 
nse to load changes. 


wv 
wv 


d Works: Edge Moor, Del. 
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EDG 
E MOOR Steam Generating Equipment 
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STAINLESS STEEL 


Engineers have long dreamed of building gas turbines, but, 
only recently have they had heat-resisting stainless steels that 
could stand up under the terrific heat and corrosive action of the 
flaming gases. The successful operation of stainless steel gas tur- 
bines, like the one pictured below, shows that these machines are 
now a practical power source for many industries. 

While stainless steel is essential in gas turbines, there are many 
less severe applications in industry where this tough, heat-enduring 
metal also means longer life, fewer shut-downs, and more eco- 


nomical operation. 


i 


i 


Other uses of stainless steel are described in ELECTROMET REVIEW, published 
by ELECTRO METALLURGICAL COMPANY, a Unit of UNION CARBIDE AND CARBON 
CORPORATION, ELECTROMET does not make steel, but produces the ferro-alloys 
used in its manufacture. If you need this complimentary publication, write 
to ELECTRO METALLURGICAL COMPANY, 30 East 42nd Street, New York 17, N. Y. 


Buy and Hold United States Victory Bonds and Stamps 


tie 


it 
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The record of Parker couplings, valves and fab- 
ricated tubing is one of complete dependability 


in both war and peace. T 

h 
Whatever you make, or plan to make, con- is cc of this coupling 
sult a Parker Fluid Power engineer on tubing ideas eee for modern Fluid 
systems for either fluid or power transmission. | ae 


The Parker Appliance Company, 17325 Euclid 
Ave., Cleveland 12, Ohio. 


THE PARKER APPLIANCE CO. 
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How RPM DELO Oil keeps Diesel pistons clean}, 


After only 265 hours of operation using the best uncompounded mineral 
oil, these Diesel test engine pistons were coated with a heavy, sticky gum- 
carbon deposit, as shown in this actual photo. The few bright areas were 
kept clean by rubbing cylinder walls. Oil ring slots were clogged, and 


Run five times longer under the same conditions, using RPM DELO 
Diesel Engine Lubricating Oil, the same engine's pistons were practically 
clean, as this photo shows. After 1200 hours, all the rings were free and 
unstuck. There was no appreciable amount of carbon formation in oil ring 


75 


How cylinder wear is reduced by minimizing gum-carbon and varnish formation on 
Diesel engine pistons through the use of RPM DELO Oil is shown by the above chart. 
For other charts, tests and a complete technical report on RPM DELO Oil, write for 


Booklet T-7, Standard of California, San Francisco 20, California. 


HIGH QUALITY, 
NATURALLY 
STABLE 
BASE 


Detergent compound 
to clean engine. 


STANDARD OF CALIFORNIA 


De 


CYLINDER WEAR | 
Diesel engine test 


Anti-oxidant to prevent 
gum and sludge. 


blowby, resulting from stuck rings, caused a deposit of gum to form on 
cylinder liners. The engine was run on 80% load in a “‘Hot Box” where the 
air to the radiator was maintained at 125° F., simulating severe summer 
operation in high temperature areas. 


slots and the ring grooves were free from carbon deposits. Special, pat- 
ented compounds in RPM DELO Oil give it this unusual ability to keep 
engines clean. They resist the formation of gum and varnish, remove de 
posits and keep contaminants in suspension. 


This “Hot Box” cabinet is used in the laboratory to tes! 
Diesel lubricants in engines. It is the one mentioned above. 
In many devices, RPM DELO Oil is checked under conditions 
far more severe than are likely to be met in the field. 


Wear-reducing 
compound, 


RPM DELO Oil has world-wide distribution under the names: RPM DELO, Caltex RPM DELO, Signal RPM DELO, Imperial RPM DELO 


(CONCENTRATE) = 
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for industrial extensions 
and rewiring jobs 


rm On 
sre the 
ymmer 


LNIPPLE (LONG) | S44 NG 


7 | NIPPLE(SHORT) > 


2 

WIREWA COUPLING 5440 
| BOX CONNECTOR COUPLING 
SLIP FITTING 4 


(sketch of a 4x4 WIREWA installation showing complete 


flexibility, simplicity and use of fittings.) AFEW MAJOR REASONS WHY THE NATIONAL 
ELECTRIC 4 x 4 SYSTEM IS SO POPULAR 


for housing of plant power systems and extension and re- 


to test 
above Wiring of lines up to 600 volts, specify National Electric 4x4 * Maximum usable space permitting greatest 
nditions - number of wires. 
id. [§WIREWA. Complete, easy to install, providing an area of 


® Ease of installation and accessibility for tap- 


6 square inches and permitting an unusually high degree ping, rerouting, etc., without disturbing exist- 

of flexibility and accessibility, this system has found wide ing installation. 

acceptance in a variety of plants. Write for descriptive . — flexibility to meet specific local 

literature. National Electric also manufactures a complete 

lin a : May be mounted direct to wall or by means of 
* of wires and cables—tfamous for their long service and standard hangers suspended from the ceiling. 


National Electric Products Corporation 
Pittsburgh, Pa. 
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Aftercoolers 


Ms. 


Air Preheaters 

Fuel Oil Heaters 

Jacket Water Coolers THE GRISCOM RUSSELL CO. 
Process Heat Exchangers 

Transformer Oil Coolers 

Generator Air Coolers 

Lubricating Oil Coolers 

Storage Tank Oil Heaters 
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Why Fel-Pro Processed 
Synthetic Sheet Materials 


are being specified for 
Hundreds of New Applications 


Exacting war uses have proved the advantages Syn- 
thetic Sheet Materials often hold over gasket materials 
originally used—superior resistance to oil, chemicals, 
extreme heat or cold and high compression — greater 
tensile strength — improved sealing properties. 


Fel-Pro has constantly been in the forefront of this 
development and offers TWO BIG ADDITIONAL AD- 
VANTAGES as your source of gasket supply: — 


Advantage Number One: Fel-Pro’s recognized KNOW- 
HOW in furnishing gaskets that combine the exact char- 
acteristics required, resulting from long team-work with 


N99 ATTACH THIS TO YOUR LETTERHEAD —»> 
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: FELT PRODUCTS, 1511 CARROLL AVE., CHICAGO 7, ILL. 
Send me, without obligation, FREE PORTFOLIO of SEALING MATE- 
RIALS and details on your NO CHARGE CONSULTATION SERVICE. 


manufacturers on practically every type of sealing 
problem. 


Advantage Number Two: Fel-Pro’s comprehensive pro- 
duction facilities and advanced technical methods that 
make possible ECONOMICAL PRODUCTION, while hold- 
ing to the HIGHEST QUALITY STANDARDS. 


Put the latest developments in sealing materials RIGHT 
ON YOUR DESK by sending for FEL-PRO’S FREE PORT- 
FOLIO; contains over 50 samples of Fel-Pro Gasket and 
Packing Materials with specifications and application 
suggestions. Write for it today; also details of our 
NO CHARGE CONSULTATION SERVICE. 


with Sealing Materials, Gaskets, Packing, Sound and Vibration 
Dampeners, Washers, specially die-cut, treated and fabricated by 


FELT PRODUCTS MFG. CO., 1511 CARROLL AVE., CHICAGO, ILL. 
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CENTRIFUGAL 
Single and multi-stage 
Pressure range: 0 to 850 P.S. I. 
Capacities: 0 to 36,000 G. P. M. 
Types: Horizontal & Vertical 
Impellers: Open or enclosed 
Casings: Horizontal or Vertical Split, 

cast iron or bronze 

Bearings: Sleeve or ball-bearing 


RECIPROCATING 


Horizontal and Vertical single piston 

Horizontal and Vertical duplex piston 

Single and Duplex Outside Packed 
Plunger 

Single, Duplex and Compound 
Hydraulic 

Steam Heat Vacuum 

Automatic Pump and Receiver, etc., etc. 


Send your pumping problem to us; our 
Engineers will recommend the right pump 
for the job. 
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Cross sectional view of Flared End 
Duct and Transfer Trolley. 


Transfer Type Trolley for Crane an 
Hoist transfer or switching. 


Close-up of Flared End for Curved 
Industrial Trol-E-Duct. 


DETROIT 32, MICHIGAN. 
In Canada: 
BullDog Electric Products of 
Canada, Ltd., Toronto. 
Field Offices in All Principal Cities, 


avi 


R 


Again BullDog pioneers a new and 
better way for transferring loads 
mechanically and electrically from 
crane bays to individual factory areas. 
Monorail transfer and switching is 
also made easier and more flexible. 


This is accomplished by electrical 
Transfer Trolleys with swiveled 
heads moving through Duct runs 
having flared ends to facilitate trans- 
fer to similar runs in adjacent bays. 


In these installations straight or 


CVA 


% 


iL 


ELECTRIC PRODUCTS COMPANY 
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NT SPEEDS PRODUCTION! 


Monorail Hoist switching 
application; switching from 
curved to straight Industrial 
Trol-E-Duct run. 


Transfer Crane and Hoist 
installation using flared 
ends Industrial Trol-E-Duct 
and Transfer Type Trolleys. 


TCHING AND 
iS SOLVED! 


avi 
curved runs of electrical Trol-E-Duct 
are attached to and move with the 
Crane and Hoist equipment to fur- 
nish a safe, smooth and speedy means 
of transferring or switching material 
to or from any part of the plant. 


i 


= 


Your Crane and Hoist jobs will 
run smoother, safer and speedier in 
conjunction with these improved fea- 
tures of Industrial Trol-E-Duct. 

BullDog field engineers are avail- 
able for consultation—or write us if 
you prefer. 


Also Manufacturers of 


SafToFuse Panelboards— Switchboards — 
Circuit Master Breakers—Universal Trol-E- 
Duct, for flexible lighting — Industrial 
Trol-E-Duct, for movable “loads” — BUS- 
tribution DUCT, for “Plug-In Power, 


» i < rr 
J on 
= 
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HANDWHEEL 


Extra large diameter for leverage . . . five 
spokes to provide extra space for head 
room ... oval rim section for firm, comfort- 
able grip . . . all help to make the hand- 
wheels on Kennedy Standard Iron Body 


Wedge Gate Valves open and close the 


valve easily and quickly. 


This is just one of the many details to 
which Kennedy Valve designers have given 
thought and care in their efforts to make 
these valves superior in effectiveness and 
lastingly satisfactory service. Bodies .. . 
discs ... seats ... stems... and all other 
parts, too, have extra values at no extra cost. 


Write for bulletin describing all the ad- 
vantageous features of these valves... it 
explains why so many engineers prefer 
them for standard pressure service through- 
out their plants. 


The Kennedy Valve Mfg. Co., 
Elmira @ New York 


One of a series of advertisements explaining how Kennedy 
gives careful attention to the details of valve design, con- 
struction and workmanship that provide maximum effec. 
tiveness, convenience, and length of service. 
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PRECISE LABORATORY CONTROL 


VITAL FACTOR IN 


MODERN SHOP FABRICATION 


OF PIPING 


Preparation of Sample 


Gamma Ray Inspection 


Noruine is taken for granted by Pittsburgh Pip- 
ing & Equipment Company. The Engineering Department 
designs to close tolerances to obtain uniform accuracy, 
and computes every stress and strain to which your instal- 
lation may be subjected. 


The Laboratory backs the Engineering Department 
by subjecting individual units as well as the completed job 
to every known test, to be sure that material used is actually 
up to specification; that neither corrosion nor internal or 
external pressure, is going to shorten its life; that every 
weld is as strong as the original material;in short, that every- 
thing which in the Engineering Department comes out 
right on paper actually comes out right in performance. 


AND EQUIPMENT COMPANY 


Forty-Third Street— Pittsburgh, Penna. 
Experimental Heat Treating SS Peoples Gos Building, Chicogo 
Book Tower, Detroit E 10 High Street, Boston ‘a 


634 S. Gramercy Place, Los Angeles 
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THIS FLOW PATTERN MEANS NO TURBULENCE 
The Streamlined form of the inner valve produces 
the flow pattern shown above which makes for 
maximum capacity when it is needed most and 
permits accurate pressure control under toughest 
working conditions. 


PRESSURE. 


REDUEING 
_ VALVES 


“Cheap in cost in the long run” is the way 
they describe this CASH STANDARD 
“1000"—the valve with the straight line 
flow that gives you close delivery pressure 
control—accurate regulation, and greater 
capacity. You save money all along the line 
over years of service because of smooth 
operation and continuous performance. You 


Sulletin 962 


have no production stoppages or product 


spoilage due to valve inefficiencies and 


there's practically no maintenance required. 
“Put the ‘1000’ on the line and forget it” is 
another general expression of users. In- 
vestigate now and see why you can cut 
valve cost expenditures and al the same 
time get “tops” in Performance. 


features the CASH STANDARD Streamlined Type 
1000 Pressure Reducing Valve—illustrates the streamlined construction and 
tells why you get exceptionally long, trouble-free, low-cost performance. 
Points out why you get no turbulence and therefore can meet peak demand 
at all times. Explains why straightline flow gives you maximum capacity, close 


delivery pressure control, and tight closure. 


DECATUR, 


A. W. CASH COMPANY 


ILLINOIS 


BULLETINS AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


BULLETIN 966—features the CASH 
STANDARD Self-Contained, Pilot Oper. 
ated Type 10 Pressure Reducing and 
Regulating Valve for use with water or 
air; with any gas or oil that is non- 
corrosive; and with refrigerating fluids 
such as Ammonia and Freon. Many in- 
teresting particulars explained such as 
how valve works, tight seating, large 
capacity, no waste, no water hammer 
or chatter. 


BULLETIN 956—fectures the CASH 
STANDARD Type 4030 Back Pressure 
Valve—designed to automatically main- 
tain a constant pressure in the evapora- 
tor corresponding to a constant tem- 
perature desired. Shows an Ammonio 
ond Freon Gas Capacity Chart based 
on ABSOLUTE pressures. 


BULLETIN 969—features the CASH 
STANDARD Series 35 Constant Pressur* 
Pump Governors—direct-operated oné 
pilot-operated which automatically co” 
trol steam-driven pumps to maintain © 
constant pump discharge pressure (o 
constant vacuum on vacuum pumps) 
Tells about their use with reciprocating 
pumps, turbine-driven pumps and com 
pressors; including compressors for re 
frigeration use. Has two pages of 
typical installations. 
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tter World 


WATER CONSULTANTS AND CHEMISTS 
FOR INDUSTRIAL AMERICA 
WEST 42nd ST. NEW Y RK 18, N.Y. 
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Fuel and 


Tue widespread use of NUGENT Absorbent Type Fuel 
and Lubricating Oil Filters is indicative of how industry 
is helping to conserve lubricating oils and fuel oils. During 
NUGENT’S 48 years’ experience in the manufacturing of 
filters, many thousand NUGENT filters of all types have 
been installed on commercial and naval vessels, in station- 
ary engine plants, Diesel locomotives, cement mills, rubber 
mills, steel mills, etc. 


Fig. 1280A 
4L_ illustrates 
a shell con- 
taining one 


IMustration of 
the Replace- 
able (''throw 
away") type} 
recharge. 


THE IMPROVED NUGENT DEPTH TYPE 
PRESSURE FILTER 


Figs. 1280A 4L, 1280AU 4L4, and 1280A 4L3 show several 
NUGENT Oil Filters. This type of filter is equipped with 
one or more standard filter cartridges in a single container 
or shell of various sizes depending upon the filtering capac- 
ity required. All cartridges are alike and interchangeable 
regardless of whether they are the Repackable type or the 
Replaceable (“throw away”) type. Both types are made 
for capacities from 1 up to 2248 H.P. in single containers or 
shells. (Navy specifications.) 


NUGENT Fuel Oil Filters are made for Diesel engines 
from 1 to 384.000 H.P. in single containers. 


FIG. I2BOAU 


NOTE THESE SUPERIOR NUGENT FEATURES: 


° Easy and neat piping installation because inlet and outlet 
openings are on opposite sides of the filter, close to the 
bottom. 


Filters ‘have built-in by-passes—will take flow or by-pass 
filtering. 


@ Drain plugs. 


@ Air vented. 


@ Reduces the neutralization number of lubricating oil from 
0.40 to 0.04. 


@ Very inexpensive “Throw Away" Replaceable cartridges. Fig. 1280A 4L3 illus- 
trates a shell con- ment of four cartridges in one 


NUGENT FILTERS ARE EFFICIENT FOR KEEPING 
ALL TYPES OF LUBE OIL CLEAN 
Fig. 1317B graphically shows how NUGENT Filters re- 


move harmful grit, dust, sand, carbon, abrasives, etc., from 
lubricating oils. Picture shows a lube oil sample of before 
and after installing a NUGENT ABSORBENT (waste) Type 
Oil Filter on a 600 H.P. Diesel. The “after” sample was 
taken at 1800 hours’ operation. Waste is renewed every 
700 hours. The line through the “after” picture is human 
hair. The large dirt particles in the “before” sample are 
about .0017. 


NUGENT filters enable manufacturers and power plant BEFORE AFTER 


operators to conserve fuel and lubricating oil. MICROSCOPIC PHOTO I100X 


NUGIENT 


Oil Filters @ Lube Oil 
ESTABLISHED 1897 ; 


Filters @ Lubricating Sys 
tems @ Sight Flow Indice 


WM. W. NUGENT & CO., INC. tors @ Oiling Devices 
402 N. HERMITAGE AVE. CHICAGO 22, ILLINOIS . 
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INCE 1880, Thermoid has contributed to the prog- 

ress of American Industry. In many fields of 
business, Thermoid Products play an indispensable 
part. The development of Thermoid Powerflex Wire 
Braid Hydraulic Control Hose has widened and 
accelerated the use of hydraulic controls on many 
types of equipment requiring flexible connections. The 
Thermoid Line* is the result of 65 years of research 
and experience that not only has kept pace with the 
demands of Industry, but in many cases anticipated 
industry’s needs. The Thermoid Line* of belting and 
hose for materials handling and power transmission 
may contain the key to another step forward in the 
improvement of your process and the reduction of 
your costs—"“It’s Good Business to Do Business 
With Thermoid.” 
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*THE THERMOID LINE INCLUDES: Transmission Belting « 
F.H.P. and Multiple V-Belts and Drives - Conveyor 
Belting + Elevator Belting - Wrapped and Molded Hose 
« Sheet Packings + Industrial Brake Linings and Friction 
Products - Molded Hard Rubber and Plastic Products. 


DIVISION OF THERMOID COMPANY 
TRENTON 6, NEW JERSEY 


Contributer to Industrial Advancement Since 1880 
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LLIC INTERLOCKED 


WANS 


ALL-METAL SAFETY with FLEXIBILITY tor 


PENFLEX — Four-wall Interlocked gives you high resistance THREE BASIC TYPES —sranparp Four-WALL INTERLOCKE 
to wear, absorption and fire. It is vibration-absorbing . . . —for heavy duty service. Interlocked construction provide: 
severe pulsations of pressure and frequent flexure do not maximum strength with simple construction. 


affect its useful life. Four-wall Interlocked construction pro- TYPE HR HIGH RIDGE— medium duty hose. High ridge join 


affords greater relative motion between corrugations thar 
does the Standard Four-wall Interlocked. 


vides a combination of great strength and flexibility, yet the 
metal itself does not bend . . . the hose remains tight. Full 


flow area is always maintained; this hose cannot collapse. 
TYPE FP LIGHTWEIGHT — most flexible hose. An extremely fles 


AVAILABILITY — pewrtex GALVANIZED STEEL HOSE — for oil ible construction with lubricated packed joints. 
grease, hot tar, paint, gas, air or any other free-flowing All of the three types can be reinforced by the addition 0 
material or liquid. Fire-resistant. Has inherent electro-static braiding and armor. 


protection. Is easy to handle. Resists vibration and high 


PENFLEX COUPLINGS—Available in two type 
SOLDERED-ON TYPES for use at temperatures to 250 degree 


temperatures, Is strong and flexible. 


PENFLEX BRONZE HOS@ —for water or steam, and for many types Fahrenheit and HEAT-PROOF TYPES for temperatures abov' 
of application on processing equipment. Has all of the advan- 250 degrees Fahrenheit. 
tages of galvanized steel and is resistant to corrosive action. Roth types can be supplied in brass or malleable iron .. 
NOTE: Also available in various alloys. plain or reinforced. 


For engineering data on PENFLEX GALVANIZED STEEL, BRONZE HOSE and COUPLINGS—write for Bulletin 52-9. 


N 


PENNSYLVANIA FLEXIBLE METALLIC TUBING CO. 


Established 1902 


7215 POWERS LANE PHILADELPHIA 42, PA. 


w 
co} 
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(>) FORGED STEEL CASE—Supported at the 
center-line to prevent distortion caused by 
changes in temperature—vertically split with ring 
type joints to assure tightness under all pressures 
and temperatures. May be lined with corrosion 
resistant material when necessary. 


REMOVABLE END COVERS—Of forged steel. 


o 

\ DEEP WATER-COOLED STUFFING BOXES— 
With renewable throats—- reduce wear and pro- 
long life of packing. 


G PACIFIC PATENTED FLOATING SEAL—Hy- 
draulically balanced—non-seizing—balances lat- 
eral thrust of rotating element and reduces pres- 
sure on discharge stuffing box to suction pressure, 


& DIFFUSERS—Efficiently convert velocity en- 
ergy to pressure energy—assure perfect radial 
balance. 


ge 
ns thar 


ely flex 
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6.) POSITIVE STAGE-TO-STAGE SEAL—Seals 
tace-to-tace and metal-to-metal—all interior gas- 
kets eliminated. 


€D PRESSURE LUBRICATION--Provided for all 
bearings by oil pump driven from pump shaft. 


8. PACIFIC TYPE | CENTRIFUGAL PUMP—May 
be dismantled and re-assembled without break- 
ing suction and discharge connections. The rotor 


may be completely assembled outside of pump 
shell. 


RATING—Designed for speeds up to 3600 R.P.M. 
Sizes—2 to 8 inches. 
Capacities—75 to 2700 G.P.M. 
Differential Pressures—up to 2500 Ibs. 


Operating Temperatures—up to 800° F. 


Write for Pacific Pumps Bulletin 80 
PACIFIC PUMPS INC., Huntington Park, Calif. 


One of the Dresser Industries 8 
Export Office: Channin Bldg., 122 E. 42nd St., N. Y. 
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60 HPC arenas Burner for Gas-Oil Cyclotherm Unit 


Fully automatic, oil or gas fired — ready to operate on arrival 


Cyclotherm Steam Generators range in size 
from 5 to 200 HP with pressure from 15 to 


200 psi—all available without priority for 
fast delivery. 


Your Cyclotherm can be in full operation 
within a few hours after arrival. It comes to 
you a completely assembled single-packaged 
unit, takes little floor space or headroom, and 
requires no special base or stack. 


Cyclotherm has won a war veteran’s reputa- 


tion. Thousands of completely self-contained, 
automatic, oil or gas fired Cyclotherm war 
units served throughout the world with the 
Army, Navy and Marine Corps. 


Post-war Cyclotherms are designed on the 
same unique principles of combustion that 
served the armed services with top efficiency 
while holding operating and maintenance 
costs to a minimum. The same engineering 
“know how”’ that was built into war Cyclo- 
therms is going into your Cyclotherm. 


If you will send us your address we'll get 
all the facts before you—quickly. 


CYCLOTHERM CORPORATION 
Box302,90 Broad St., New York 4, N. Y. 
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RADIUS 
AMERICAN. STANDARD 


LONG RADIUS 
LONG TANGENT 


SHORT RADIUS 
LONG 
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tang 3 place of a straight elbow and a 
get it line « . reducer. It eliminates one weld, 
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D=N mal Pi 
4 ormal Pi 
T= Length of Tanc 
| Dimension is Larger Pipe 


ver POWER © December 1945 


west “Long Tangent” Elbows shown 


COMPLETE 
SELECTION 


OF 90° WELDING ELBOWS 


_at left, these short turn elbows with- 


Jt tangents are 


MIDWEST WELDING 


IMPROVE Design 


AND 


PIPING Costs 


MIBWesT 


PIPING & SuPpLy tine, 


FITTINGS 
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4 
At stort raps | 
American Standard for Steel Butt- long integral tangent oneach of “ASA Elbows” or Mid- 
Welding Fittings ASA B16.9. Unless end—an exclusive Midwest feature 
order specifies otherwise, these that saves time and pipe, and — re 
EE. AB 
| A 
uth § | 
econd 
Sales Oni Louis 4, Mo, 
Chicago 3—eagne™ York 7—~30 Church 
520 Anderson Bldg. Los St. 
* Distributors in Many 


Your special requirements easily met by 
ARMSTRONG’S CONTRACT SERVICE 


FLEXIBLE PLANNING, to conform with the 
practical necessities of each individual in- 
sulation job, is an important part of Arm- 
strong’s Contract Service. And crews of 
experienced workmen, who do top-notch 
work even under difficult conditions, as- 
sure the success of Armstrong plans. These 
are only two of the advantages you get 
by using Armstrong’s Contract Service. 
You also get Armstrong’s specialized engi- 
neering skill and materials of tested effi- 
ciency. Furthermore, Arm- 
strong takes full responsibil- 
ity for every detail of the 
work. For complete details, 
write today to Armstrong 
Cork Company, Industrial 
Insulation Dept., 
7012 Concord St., 
Lancaster, Penna. 


tem Sulatin tors Was a bj ; 
P€rature equipme & high- the job big factor in — 
or instance nt, J done on tim & ting 
tured, the , on the job Pic- Above, the main ve 


necessary Speed was at the Navy’s 
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insulated 
on as it was 


ARMSTRONG’S INDUSTRIAL ENSULATION 
Complete Contract Service 
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AT INS 
FAST work iS _necess 
i 7 es 
4 €quip- shown Covered with combina- 
j 4 nt had to be Put into sery_ tion high-temperature and 
ans ice as as Possible, Arm- 85% Magnesia insulation, fin- 
* Strong’s Contract Service, ished With asbestos cloth jack. 
“a working Closely With the et Sewed over asbestos Paper, 
| Chanica] contrac At left is the 250 Kw Turbo 
the Piping as So Generator, Covered with 2” of 
7? hung, As fast a were Plastic insulation and finisheg 
8PProved, insulation was in- with hard surface asbestos, 
Stalled on welds, UNions, and Also Shown js the atmospheric 
me flanges, The ability of Arm- relief Valve, insulated with re- 
ae : ja tera Strong’s Contract Service to Movable asbestos blankets and 
‘yell | Cooperate with other contrac. finished With asbestos cloth, 


From slender filament to anode block . . . all tube construction details, however small, are 
important to Federal. That is why this experienced and longtime manufacturer uses the 
illustrated high-magnification metallograph as part of its test equipment for checking 
raw material quality. 

An example is the micro-photo inset. Here is shown oxide-free, high conductivity copper 
used for copper-to-glass seals . . . after the material has been reduced to a fine grain, non- 
porous structure through Federal’s special metal-processing methods. 

But whether copper, molybdenum or tungsten... they all are subjected to the same 
exclusive treatment and put through the same searching scrutiny ... assurance that only 
the finest materials go to make up Federal tubes. 

This exacting test is another good reason why Federal tubes are better tubes. Trans- 
mitting, rectifier, industrial power... they have a reputation that is deserved because 

they are built to stay. 
Federal always has made better tubes, 


and 


~ 
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with Nylen Products 


Because of the excelient performance and low operating and maintenance costs 
of their first Fairbanks-Morse Diesel, the Nylen Products Company, St. Joseph, 
Michigan, subsequently met increased power needs by installing three more 


engines of the same make. 


Such repeat order records are anything but unusual at Fairbanks-Morse. 
During one typical prewar 16-month period, 80% (by horsepower) of all 
Fairbanks-Morse Diesels sold were repeat orders! 

When you need more power, remember this—hundreds of users say with 


repeat orders that Fairbanks-Morse Diesels excel in dependability and economy. 


Fairbanks, Morse & Co., Fairbanks-Morse Building, Chicago 5, Illinois. 


Fairbanks-Morse 


A name worth remembering 


DIESEL LOCOMOTIVES + DIESEL ENGINES + GENERATORS * MOTORS + PUMPS «+ SCALES 
MAGNETOS + STOKERS + RAILROAD MOTOR CARS AND STANDPIPES + FARM EQUIPMENT 
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Three outstanding design and 

construction advantages com- 

bine to make the A- b \ 

Type Water Tube Boiler the most a 

efficient boiler of its type. © 1) It is ° ers F 

engineerea with approximately the amount 

of black surface as found in the average boiler. 

This surface, by effective radiant heat tion, coals the furnace and fit.’ 
permits carrying a high CO:, thus substantially’ inere ing’ Sfficiency. #2) Gases: 
combustion travel in welbinsulated, confined passages across the rows of tubes whiel: ty 

are staggered in the Wickes A-Type Boiler. This assures optimum convection heat 

pick-up, and assists in maintaining a high operating efficiency under varying furnace 

and load conditions. @ 3) Two simple U-tubes compose the Wickes A-Type Boiler in- 

suring fast, positive water circulation necessary to high heat absorption. No tortuous 

paths, no excess resistances to obstruct flow. e Wickes A-Type Water Tube Boilers 

are made in capacities from 15 H.P. to 200,000 Ibs. steam per hr., with pressures up to 

850 Ibs. per sq. in. Drums welded to A.S.M.E. standards. Write for descriptive catalog: 


THE WICKES BOILER COMPANY e SAGINAW, MICH. ¢ ESTABLISHED 1858 


SALES OFFICES: Detroit, Mich.; Chicago, Ill; New York, N.Y.; Milwaukee, Wisc.; Pittsburgh, Pa.; Tulsa, 


Oklahoma; Fort Worth, Texas; Mexico City, Mexico; Son Jose, Calif.; Portland, Oregon; Boston, Moss.; 
indianapolis, Indiana; Baltimore, Md.; San Francisco, California. 
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High pressure 
boiler feed pumps 
with 0-100% 
capacity control 
have constant speed, 

high efficiency... 
| with 
distinctive simplicity 


Whether the pressure is 500 PSI or 5000 PSI, the 
Worthington Automatic VARIFLO Triplex Power 
Pump is your best selection for a high pressure feed 
pump for boilers and desuperheaters.¥ 

The photograph shows the easy acce$sibility of the 
stuffing boxes on top of the cylinder®(an exclusive 
Worthington design), making routine attention easy 
... . The first Worthington VARIFLO in service taken 
‘down after 12 months of continuous service, showed 
tool marks still evident on the stroke-changing ele- 
ments. . . . The features listed below mean reduced 
' Operating costs, uninterrupted and continuous service. 


4. Stepless capacity variation from 0% to 100% thru 
a simple, compact and proven mechahism. 

2, Full accessibility of stuffing boxes, plungers, 
valves and running parts, simplifying operation 
and maintenance. 

$. Patented flange and screw type stuffing box gland 

’ tightens evenly on packing. Gland cannot become 
cocked when adjustment is made. 


4. High efficiency over full range of capacity and 
pressure. 


WORTHINGTON’ 


5. A standard constant-speed motor or turbine may be 
used for driving with resulting over-all economy in 
power consumption. 

6, Pressure-lubricated drive shaft and stroke-changing 
elements are a self-contained assembly. 

7. Lubrication is fully automatic with splash and 
pressure system to all bearings. 

8. Crankshaft is at the bottom, engine-style — loads 
are transmitted and supported close to foundation. 

9. Running parts are fully enclosed. 


Bulletin W-414-B50 on Worthington VARIFLO 
Power Pumps is “‘must’’ reading for all sss 
engineers interested in efficient boiler feed [A] 
service. Write for it today. Worthington Pump 
and Machinery Corporation, Harrison, N. J. 


WORTHINGTON 


SSS 


PSs-12 


Vertical Turbine 


Rotary Centrifugal 
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SIMPLICITY 


Wing Steam Turbines have 
been a dependable source 
of power in industrial and 
marine applications for 
over a third of a century. 
In the operation of fans, 
blowers, pumps and other 
auxiliary drive equipment, 


their ability to stand up 
under adverse condi- 
tions are outstanding 
characteristics. 


L.J. Wing Mfg.Co. 
)W. 14th St., New York 11, N. ¥. 
: Newark, N. J. and Montreal, Canada 


UTILITY HEATERS 
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a 
BLOWERS | moTOR DRIVEN inoue — HEATER: 
BLOWERS | ORAFT INDUCERS REVOLVING UNIT HEATERS | FLOODLIG EATERS 
TURSINES... IMIMATORS PROCESS MEATERS AVENTILATING FANS ExHAUSTERS 


BERNITZ NYGAARD WATER WALL BLOCKS 


No matter how quickly other materials fail 
when applied to bent tube water wall surfaces, 
Bernitz Nygaard Water Wall Blocks stay put for 


years without maintenance. 


In bending, tubes are always deformed at the 
bend. It is impossible to machine metal blocks to 
provide metal to metal contact over the entire area 
of the blocks on these bends. Without metal to 


metal contact, early failure is likely. 


Bernitz Nygaard “Carbofrax’* Water Wall 
Blocks overcome this difficulty. “Carbofrax” has 
not only high heat conductivity; it has also the 
highest refractory properties, combined with great 


mechanical strength. Its destruction temperature 


VERTICAL WALLS 

HORIZONTAL WALLS 

ARCHES AND 
CURVED SURFACES 


Readily Assembled and Dismantled from 
INSIDE the Furnace 


is so high it does not depend on contact alone to 


stay put without maintenance. 


Bernitz Water Wall Blocks are doing an outstand- 
ing job in utility, industrial, and institution power 
plants. Remember, all the work of assembling and 
dismantling these blocks is done from inside the 
furnace. Repairs, if ever necessary, can be made 
with the least possible labor, outage time, and 


expense. 


Let us help you with your furnace problems. 
Write for Bulletin B-341 which describes Bernitz 
Water Wall Blocks and other Bernitz products. 


*"'Carbofrax"’ is the registered trade mark of, and in- 
ditates manufacture by, the Carborundum Company. 


BERNITZ FURNACE APPLIANCE CO. @ 89 BROAD STREET, BOSTON 10, MASS. 


New York @ Philadelphia @ Detroit @ Buffalo @ Syracuse @ Atlanta @ Pittsburgh @ Cincinnati @ Chicago @ Indianapolis @ Minneapolis @ St. Louis @ Cleveland 
In Canada: Williams & Wilson, Ltd., Montreal and Toronto 


4 


NYGAARD WATER WALL BLOCKS 


OTHER PRODUCTS INCLUDE: 
BERNITZ FURNACE LININGS @ SUPER 
BLOCKS @ BLOCKS FOR WALLS AND 
ARCHES @ BERNITZ AIR-COOLED 
FLOORS @ BERNITZ SUPER-GENERA- 

TOR LININGS FOR WATER SETS 
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in design, materials, workmanship. There’s a 
craftsman’s spirit everywhere that words can’t 
_ A WHOLE PLANTFUL OF THEM cover. But motor buyers who visit us always com- 
; WHO BUILD MOTORS ment on it. And exacting motor users recognize 
nitz that Star does things a bit better by specifying 
TO SATISFY EXACTING BUYERS! Star where a motor must be better than “good 
= Other plants may turn out more motors than WRITE FOR 8-PAGE DIGEST. It outlines 
the motors Star Motors (¥% to 200 HP) and Generators (to 
are long-time customers . . . tells how Star be- 
mn. comes “Motor Department” for customers. 
e Electric M Co., 228 Bloomfield Ave., 
For Star’s owners are born motor men, and or 
" e place to find them is out in the plant or around 
leveland a drawing board, helping to make Star Motors 
as good as they can be. 
Everybody at Star is exacting about quality .. . 


STAR MOTORS 


POWER PACKAGED AS YOU NEED IT 
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The AIR Your 


Neither manpower nor machines can do a 100% 
production job, unless the air is clean, pure and 
correctly temperatured. 

Are you letting production lag and costs mount because you 
haven’t the necessary air handling and conditioning equipment? 


Thousands of plants turn such problems over to Clarage. 
We have developed, through more than a quarter-century of 


experience, the proper equipment for any application. 


costs 


Wspeep 


PRODUCTION 


ABSENTEEISM 
READY UNITS 


for Small Space 
Ventilating 


Here are ideal units for ventilat- 
ing small factory or office areas 
—removing fumes and odors 
from laboratories, etc. The most 
complete line of small ventilat- 
ing blowers on the market; 13 


sizes with capacities 200 to 700 
Immediate c.f.m. Most sizes can be oper- 
A s si stanc e ated from lighting circuit. 

any attention except motor bear- 
Available ing lubrication. 


Built for long service without 
in 45 Cities 


Each of our branch offices 
is manned by experts — COMPLETE 
by Clarage application AIR CONDITIONING 


engineers with the “know 


hbow’’ to meet your 
particular requirements. COOLING 
Look for the Clarage * 
number in your local VENTILATION 


phone book or write us 
at Kalamazoo. 


FACTORY HEATING 


esses 
proces” 


Clarage Sar Companig Kalamazoo, Mich. 


APPLICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 


MECHANICAL DRAFT 

FANS and BLOWERS 
for 
INDUSTRIAL NEEDS 
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La A 1 J NO iNSTALLATION DELAYS — 
Step UP your production and insure jower post 
% war costs by maintainins the RIGHT. atmos 
aitioning) Units reduce this vital job to simplest 
form — low first cost; quickly installed without 
| Photo above shows expensive puildins alrerations + no ducts required: 
4 System servins large Units ate available for cooling only, heatin’ 
4 industrial plant — fae only, complete, year-round control of 
at rights ait washing perature and humidity. Sizes tO meet every need. 
are puilt in 28 
000 
Air washers are “tailor” 
made” to meet individual 
+ Smoke, Noxious Gases 
Clarage Exhaust Fans are made tO covet all kinds of exhaust 
and blow pipe needs — carryine away gritty, dusts 
om emery and puffins wheels, fumes from chemical 
of armospheric pollucion- 
As in 8 poth statically 
and dynamically palances: jl-tight bearings 
standard equipment: Large of size: 
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WHY LEADERS EVERY FIELD CHOOSE 
ELGIN WATER SOFTENER 


~ 


DELIVERS 44° MORE SOFT WATER 
In comparison with other zeolite water 
softeners the Elgin delivers as much as 
44% more soft water. 


LOWER INVESTMENT 

Based on cost per thousand gallons of 
soft water delivered, the Elgin Water 
Softener is far lower in price. 


LOWER OPERATING COST 


By virtue of an improved distributing 
and collecting system, less regenerating 
salt and wash water are required. 


HIGHER EFFICIENCY 


The water softening zeolite in the 
Elgin is kept clean and active so that 
equipment operates more efficiently 
without attention—and mofe “zero- 
soft” water is delivered per pound of 
salt used. 


LESS MAINTENANCE 


Unbiased surveys prove that with 
ELGIN quality construction through- 
out, fewer replacements are required. 
Loss of zeolite is prevented, thus elimi- 
nating costly additions. 


LONGER LIFE 

Efficient distribution, collection and 
regulation of water and brine add years 
to the life of Elgin Water Softeners. 


LESS SPACE REQUIRED 

To give the same capacity as an Elgin, 
other water softeners must be as much 
as 50% larger in size. 


Existing water softeners of any make can be mod- 
ernized by Elgin to provide the above features. 
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130 WORTH GROVE AVENUE, BLGIN, EL 


THE ELGIN WATER SOFTENER gives greater capacity and 
higher efficiency because it accommodates a far greater 
quantity of water softening zeolite—and uses it more 
effectively by virtue of an ingenious manifold system 
and backwash regulator. Naturally, a greater volume of 
soft water is delivered because it’s the zeolite that softens 
water—and more zeolite used with greater effectiveness 
means more softened water. 


A NEW BULLETIN... 


So important are these features to the users of 
soft water that we have prepared a new fac- 
tual bulletin describing the construction 
and operation of the postwar Elgin Water 
Softener and explaining the benefits and 
economies of softened water. Ask for 
Bulletin 607. For hospitals it’s Bulletin 
608. For laundries it’s Bulletin 609. ° 


URPURATS. 
LInots. 
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HOPPES 


FEEDWATER 
HEATERS 


Deaerating 
and 


Non-Deaerating 
a 


Write for Bulletin 
THE HOPPES MFG. CO. 


Established 1881 
SPRINGFIELD OHIO 


FYR-FEEDER 
Snare STOKERS 


BURN COAL LIKE OIL! 


Save with Fyr-Feeder— Burn less Coal—Cheaper coal — Local 
coals — Screenings — Coal yard sweepings, wet or dry — Wet Coal 


is no handicap. 
FYR-FEEDER 


exclusively uses 


Air JET Coal 
PROPULSION 


Fines burn in suspension, larger pieces 
are spread evenly over grates. 

Fry-Feeder increases boiler capacity— 
responds instantly to sudden load varia- 
tions—requires no special skill or experi- 
ence to operate—thin fuel bed eliminates 
clinkers—makes firemen's work much easier 
—no banking losses, 


CHANGE OVER TO FYR-FEEDER NOW! 


Easily installed in minimum time. 
Fyr-Feeders are built in sizes to burn from 300 to 1200 Ibs. of 
coal per hour. If you are or expect to be in the market for automatic 
coal burning equipment. 


Wire or Write 


AMERICAN COAL BURNER COMPANY 


Engineers 


32-18 E. Erie St. Chicago 11, Ill. 
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‘Saves work... 
Saves money 


UNCONDITIONAL GUARANTEE 


If this Housing ever 
Breaks or Distorts we 
will replace it Free. 


COPR 1937 
THE RIDGE TOOL CO. 
ELYRIA, O 


and have no housing repair expense 


@ Pipe men everywhere prefer Ritatp because of 
its efficient balance, easy-spinning adjustment nut, 
quick clean-action jaws, its handy pipe scale on hook § 
jaw, its powerful comfort-grip handle. It saves you 
work, makes it easier. But they like also that guar 
anteed housing ending all wrench housing expense § 
It gives you longer service, saves you money. Sizes 
6" to 60“— end pattern for pipes in coils, 6” to 36. 
— Ask your Supply House. : 


This compound-leverage has 1 4 time 
the power of same size ordinary pipe wrent 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY - ELYRIA, OHIO, U.S. A. 
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transm iSSion Every Condor V-Belt has these 8 Points of Balance engineered into it — every 
Condor V-Belt is designed to give you more efficient power transmission, 
che greater production and added profit through longer service life. And every 


r hook- 8 Points of Balance Condor V-Belt does just that. 


€3 YOUN, wise margin of strength. Stout, tough pre-stretched Whipcords carry the load smoothly, and are 
the Strength Members that fortify the FLEXLASTICS in which they are 
PENS Hs, Unitorm flexibility. embedded. The FLEXLASTICS dissipate the heat of internal friction and 
{Re high-speed flexing while providing a cushioned, smooth-running V-Belt. 


to 36. breakdown. 


i Smcedh cunsiinn, Condor V-Belts are only one of the many MANHATTAN Products in which 
Tae rg FLEXLASTICS, with engineered and correctly placed Strength Members, 
5 14timO A). High resistance to side wear. deliver added service. There are Paranite-G.O.P. Oil-Proof V-Belts with the 
€ WHE BA. Correct lateral reinforcement. same scientific principle embodied in their construction, but with G.O.P. 
These 8 Points are correctly embodied FLEXLASTICS throughout for service where oil or excessive temperatures 
exist. The Non-Spark Feature for guarding against danger of fire, explosion 
‘Belt is limited by excessive stretch. and hazards from static is restricted but will be ready for your post-war use. 


Write now for Condor V-Belt Bulletin 6868 B. 


Condor Belts are now made in the dark, war-time color. 
The term FLEXLASTICS is an exclusive MANHATTAN 
trade mark. Only MANHATTAN can make FLEXLASTICS. 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN INC. 


nber 


Executive Offices and Factories PASSAIC, NEW JERSEY 
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ACCURATE... 
LEAK PROOF... 
RUGGED... 


© Threads are long, accurately ¢ 


Perfect alignment. 
— Uniform wall thickness. 
Unrestricted flow. 


‘— Controlled chemical and ph 
properties. 


Long low bands afford bette: 
wrench grip. 


Rugged — bored from solid dee 
- forgings. 


@ W-S Forged Steel Fittings are especially recommended 


for High Pressure, High Temperature Service in refineries, He 


oil fields, chemical plants, shipyards, air conditioning and 
refrigeration plants, power plants and all hydraulic services. * 
Available in three classes—2000—3000—and 6000 pound. ~ 


Sizes 4” to 4” I. B.S. Each class can be furnished in Carbon * o | 


Steel; Carbon-Molybdenum Steel; Chromium-Molybdenum, 
Steel or Stainless Steel. 


st 
Bulletin A-3, Edition 12, gives the complete story 
of Watson-Stillman Forged Steel Screw End and 
Socket Welding Fittings. It includes details, speci- 


fications and engineering data. 
Sold Through Leading Distributors 
WATSON - STILLMAN CO. 
ROSELLE 7 NEW JERSEY 
Distributor Products Division 


THE COMPLETE STORY 
eel FIT 
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L. and vest al length have come 


the days tong todl os past 
each heart whispering “Stome, 


Home at tast’’ 


THOMAS HOOD 


SUPERIOR ENGINES 


g Division of 
THE NATIONAL SUPPLY CO. 
Plant and General Sales Office: 
Springfield, Ohio 
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USE 
THE GENUINE 


Increase 
Boiler Ratings 
at a Savings 


MARION MASTER GRATES 


® With efficient grates, coal waste is eliminated, boiler efficiency 
increased. MARION MASTER GRATES show immediate savings 
in fuel costs and send boiler ratings up. Clean fires assured with 
all grades of coal. 

Experienced workmanship and superior materials give strength 
and durability to MARION MASTER GRATES. 


FEATURES 
@ Long Life of Bars Due Permanent Pins—Steel e@ Easy Operation= 
to Depth of Center Rib— Trunnion Pins Cast Into Smaller Bearing Surface 
NO WARPED BARS! the Bars! of Pins Allows Easy 
Rocking. 

HERE IS TRUE GRATE ECONOMY! WRITE FOR BULLETIN G-45, 
Grates to Suit All Conditions. 


REDUCING 
VALVES 


for dead - end service, 
or wherever close regu- 
lation is required. 


Also Steam and Air Traps, Pump 
Governors and Boiler Feed Water 
Controllers. 


THE C. E. SQUIRES CO. 


E. 40th Gf. and Kelley Ave. Cleveland, O. 


You insure top safety, top service 
when your high-pressure steam- 


lines are J&L Seamless Steel Pipe. 


J&L TUBULAR PRODUCTS 
WELDED AND SEAMLESS STANDARD PIPE 
SEAMLESS STEEL BOILER TUBES 
LARGE 0. D. PIPE, WELDED AND SEAMLESS 
ELECTRICWELD MECHANICAL AND PRESSURE TUBES 


JONES & LAUGHLIN STEEL CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 


POWER @ Decemoer 
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MARION MACHINE, FOUNDRY & SUPPLY CO. 
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Shown herewith are the sedimentation 
tanks of a Cochrane Two-Stage Hot 
Process Softener,* installed in the plant 
of a refinery designed and erected im- 
mediately after Pearl Harbor, for the 
rapid production of high octane avia- 
tion gasolines. 

*Cochrane patent No. 2,142,515 


\ARMY— 

. 


COCHRANE CORPORATIO 


2 


SOFTENERS DEAERATING SOFTENERS DEAERATORS METERS 


OWER December 1945 


3106 N. 17th ST., 


Water for the boilers is treated with 
lime and soda ash in a primary sedi- 
mentation tank from which it goes to 
the second stage tank and then to the fil- 
ters. This installationis just one moreof 
the growing list of Cochrane Two-Stage 
Softeners in the petroleum industry. 


PHILAD 


+ STEAM SPECIALTIES | 


sit 


ELPHIA 32, 


\ 


PA. 
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The Ric-wil Company presents an authoritative airport study demonstrating 
how the application of Central Heating can affect the entire conception © 
airport development planning. The project discussed is a0 airport center 
serving a regional area, embracing several cities and towns which in them- 
selves are not large enough to support their own aif terminals. Prept 
by nationally known experts, it presents facts and figures tO prove that @ 
Central Steam Plant makes it practical and economical to include industrial, 
commercial and residential construction in the immediate airport vicinity: 
It is purely hypothetical, but basically sound, and offers a challenge to 
all forward-thinking heating and power engineers who are concerned wi 
airport planning. 


he Airport Center of Tomorr 
per ee .To t 
fh 
n 
COPY 
A af Tr T : 
Be RIC-V 1k, COMPANY - CLEVELAND, OHIO” 
330 POWER ® December (#9? 


COMBUSTION 


ANY GRADE COAL 
UNIFORMLY 


After installation of American Rolling Ring COAL is SPLIT 


Crushers, power plant studies show total cost 
of crushing coal, including power, labor and -NOT CRUSHED 


depreciation costs, to be in many cases less than a 
l¢ per ton. 


American Rolling Ring Crushers split coal uniformly to exacting 
specifications in a wide range of sizes. Run-of-mine coal reduction 
is obiained in any degree of fineness—for stoker or pulverized coal 
fring—without subsequent screening. 


This uniform reduction of coal provides, not only increases in 
normal operating efficiency from 246% to 8%, but also increases 
combustion efficiency by at least 3% through reduction of ashpit 
and excess-air losses incurred in less uniform coal reduction. 


Investigate American Rolling Ring Crushers for modernizing the 
fuel feed system in your boiler-room operation. 


AMERICAN “S” Type 
RING CRUSHER 
Shredder Rings of hardest manganese 
steel are a patented feature of American 
Rolling Ring Crushers exclusively. The 
twenty cutting teeth on the shredder rings, 
revolving at terrific centrifugal force, split 
the coal instead of crushing It, to prevent 
clogging and to minimize unwanted sizes. 

Without the use of shear pins or other 
safety devices, damage from metal con- 
tact is entirely eliminated by the deflect- 
= action of the free swinging shredder 
rings. 


A few of the many power plants which 
have one or more American Rolling 
Ring Crushers installed: 


Alabama Power Company 
Indianapolis Power & Light Co. 
Central Illinois Light Company 
Commonwealth Edison Company 
John Morrell & Company 
Pennsylvania Power Company 
Carnegie-Illinois Steel Corporation 
West Virginia Pulp & Paper Co. 
American Cas & Electric Company 
Shell Petroleum Corporation 


The informative, valuable booklet “Crushing Coal at Less Than 
l¢ Per Ton” will be sent you upon request. Write for it now. 


PULVERIZER COMPANY 


1349 MACKLIND AVE. 
ST. LOUIS 10, MO. 
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POSITIONING GUIDE 


“CENTERING 


JOHN ZINK 


=A 


Ge TUBE 


Steamizer 


MTB OIL BURNER 


1.Gas or Steam 
Atomization of fuel 
oil or sludge. 


2. Short flame at low 
excess air. 


3. Low fuel oil pres- 
sure required. 


4. Vertical or hori- 
zontal firing. 


BLOW-OFF 


Install this EVERLASTING “Duplex” Boiler Blow- 
off Valve Unit and you'll get PROMPT, DEPENDABLE 
valve teamwork .. . and no more blow-off troubles! 
The EVERLASTING Lever - operated 
Valve (shown on the LEFT of the Unit) 
provides QUICK opening and closing. 
An easy, quarter-turn short-stroke 
movement of the lever assures full- 
pipe-size opening with straight- 
through flow ... or drop-tight closing 
— instantly! And each opening or 
closing action regrinds the disc on 
the seat, maintaining the famous 
Everlasting drop-tight seal. 


The EVERLASTING Wheel - operated 
Angle Valve (on the RIGHT of the 
Unit) bears the shock of the blow-off 
force. It supplies enduring resistance 


Te 


5. Low steam 
sumption. 


con- 


John Zink Oil Guns burn 

any properly prepared com- 

mercial grade of fuel oil. 
Write for Bulletin 


JOHN ZINK COMPANY 


TULSA, OKLAHOMA 
342 Madison Ave., New York, N. Y. 


This is the 
SEALING Valve 


COMPRESSED AIR LINE PURIFICATION 
YOUR PROBLEM? 
Here’s the Answer... 
The new Bird-White Pur-O-fier A-1 assures you of 


positive elimination by turbo-rotor centrifugal ac- 
tion of all free moisture, oil and foreign matter in 


small compressed air or gas systems. It operates 
with from 1 to 5 cubic feet of air (1 to 75 p.s.i.) 
and for intermittent operation is extremely sensitive. 
Among many other uses this new unit is ideal for 
protecting air pressure operated machinery and 
instruments from corrosion and gumming. 
For complete specifications and applications 
write today for Bulletin No. 11. 
Bird-White Pur-O-fiers are also available 
in other models for purification of large 
volumes of compressed air or gas. Ask for 
Bulletin No. 10. 


BIRD-WHITE COMPANY 


Dept. PM, 3119 West Lake St. 
— Chicago 12, Ill. 


PATENT APPLIED FOR 
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to the erosive action of abrasive 
solids usually present in boiler blow- 
off water. No pockets anywhere in 
this valve for the lodgement of solids. 
A sturdy long-life team—this EVER- 
LASTING Duplex Valve Unit! And it 
meets all code requirements for your 
boiler blow-off service. Built with 
various features, for pressures to 
600 Ib., sizes 112” to 2/2”. Either valve 
available separately. 


Write today for EVERLASTING Bulletin E-100 giving 


the complete story—no obligation! 


EVERLASTING VALVE CO., 49 Fisk St., Jersey City 5, N.J. 


| 
| 


This is the 
BLOWING Valve 
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AS FOR EVERLASTING 
PROTECTION : 


EFFECTIVELY THAT OIL NEED NEVER BE DISCARDED! 


QUESTION: What Steps Are Necessary to Restore 
Oil for Re-Use? 


QUESTION: Js the Restored Oil Equal to New 
Oil? 


ANSWER: For best results, the oil should be heated, to ANSWER: Oil restored in the YM Oil Refiner can be used 


remove moisture and fuel dilution (if present). Then, in the-same manner and place as new parent oil. 
solids, asphaltic materials and acids should be removed In fact, the restored oil, having been tempered, is 
by contact with earth and filtration. Acidity should frequently more stable than new oil. 


be reduced to new oil values. 


QUESTION: What Kinds of Oils Can Be Restored 
QUESTION: Can All These Steps Be Carried Out ina YM Unit? 
ina Si iece of Equipment? 
ANSWER: Practically any kind used by industry. You'll 
ANSWER: Yes, the YM Oil Refiner, a single self-con- find a helpful list in our YM bulletin —just mail the 
tained unit, provides for both heating of the used oil, coupon for a copy. Or write us about your specific 
and for two-stage filtration. problem. 


QUESTION: Js the YM Process Eco- 


nomical and Simple to Operate? The Youngstown Miller Company 
1219 Kidde Avenue 
ANSWER: For every dollar spent for filtering Belleville 9, New Jersey 
materials, the YM method removes more Gentlemen: ; tion about the YM 
Please send me further informa 


pounds of contaminants than any other 
method known. Automatically controlled, 
the Oil Refiner needs little attention from 
the operator —no special skill is required. 


Oil Refiner—and names of users i 


Name 


Position 


Company 
THE YOUNGSTOWN MILLER COMPANY 
A Subsidiary of Walter Kidde & Company, Inc. City ond State 


1219 Kidde Avenue, Belleville 9, New Jersey 
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Are you equipped to hold 
your job?—to get a new one? 


The men who are keeping their jobs today—who are not feellig 
whip of competition—are those who have kept one jump abvad 
their jobs. They are the men who are equipped with a thorough-go 
and growing knowledge of the business they are in. 


It works in the power plant field as well as in any other. Some me 
fit themselves to do a little more than their job calls for. They 
themselves to do a little more than the other fellow. They make 
steady effort to equip themselves with the best kind of job Insurap 
there is—KNOWLEDGE. 


How about you? Do yon know how quickly knowledge will pile up 
how apy 4 you will become more valuable—if you spend aoa fe 
minutes a » regularly studying sound books like the McGraw-H| 
Library of Power Plant Practice? Do you know how easily it can 
managed, paying only a few cents a day, while you use the books 


Thousands of men have followed this plan to win advancement or 
make their jobs safe. You can too. Read about this Library and 
Free Examination Offer. Then send the attached coupon to us today 


The Library of 
POWER PLANT PRACTICE 


(6 Volumes—2,477 pages, 2,404 illustrations) — 


The Library of Power 
Plant Practice is the 
standard of the power 
plant fleld. It is accurate 

‘ § — it is thorough — it is 
THIS i KY A complete. It is the result 


of years of experience 


GOOD PLACE | man has 


it has the best. The Li- 
brary covers the whole 
fleld—nothing is omitted. 
The solution of every 
problem is plainly worded 
or explained with a clear 
illustration. The little 
stickers and the big 
troublesome problems are 


Mr. Fillet Weld is the friend of the work- for "you. "There “can be 
ing man. He helps make walk-ways studying these books a 


few minutes each day — 


and stair treads better working places... more meng 


pocket, 


No books dealing with the 
man were over 
plete — so author — 
1. Safer — the Fillet Welded Hex Bar design so practical in text and illustrations as these. The man who puts this 


. set of books into his library can do so knowing that he has the utmozs! 
makes BATES «Grates safer. The crisp edges in power plant books—a set that will give him in language he cat 


shed grease dirt and water—reducing chances understand, all the information he needs in order to get ahead | 
‘ 


, his work. 
of accidents. 


2 ; Easy to Understand 
e Better lighting—the reflecting bevels of the 
. . ° These books are written in everyday easy-to-understand languag 
Fillet Welded Hex Bars, with 90° corners, allow They are written to help the man on the job. It is 4 a if the 
. ee . author were working in the ant by your side and giving you tb 
maximum transmission of light through the benefit of his vast Seontedee, man to man. There . no ee in 
. “ ” this Library, nor is it cluttered up with impractical theories. It isé 
grating. There are no “‘dungeons’’ underneath Power Plant Library FOR POWER PLANT MEN. 
BATES GRATES. Glance at the titles of the books in the photograph. They will giv¢ 
3 you an idea of how completely this Library covers Power Plant Prat: 
« Better ventilation—the Hex design not tice. Here you have all the information necessary to make you indi 
. . P pensable on the job. 
only promotes good lighting but also provides 


good air circulation, thereby increasing work- 


ing comfort. See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 
of the Power Plant Library for 10-days’ examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 


ooring, Hy ead: a month until the total low price of $16.00 has been paid. See tbe 
for apes steel fl . stair tr Ss coupon below for details. Send it Now and HOI.D THAT JOB! 


floor armor and bridge decking... MeGRAW- HILL \ 
Get a bid from Bates FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., INC., 330 West 42nd St., N. Y. C. 18 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in ten 
days and $2.00 a month until the price of $16.00 has been paid 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


epermers LA & 
WoRKING Yo | 
| conpitions. “4 4 
| 4 
a — | 
\ 4 In Canada: mail to Embassy Book Co., 12 Richmond St. E., 
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ts this 
ut most! 


SKILLED 
JT ENGINEERING 


if the The difficulties encountered in the fabrica- 


ou the 


cum in tion and erection of Central Station and 
It is@ Industrial Piping are many and varied. 


‘ The high degree of 
ll give skill acquired by 
= Navco_ Engineers 
| indis > | from long experience 
in solving unusual 
Piping problems is 
your assurance of 
economy and safety 
of operation. 


n $2.00 ‘ : your next Piping Job. 
See the 


PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA 


12-45 NEW YCRK CHICAGO ¢ CLEVELAND BOSTON ATLANTA TULSA ¢ BUFFALO 
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of the TANNATE-ROCKWOOD Drive 


provides Greater Efficiency . . . 
Lower Maintenance ! 


The Tannate-Rockwood Drive provides a simple means of maintain- 
ing correct belt tension. Too little tension permits a belt to slip .. . 
wastes power—too much tension causes wear on both belt and bear- 
ings. The Tannate-Rockwood Drive avoids both of these conditions by 
assuring correct tension automatically . . . by the weight of the 
pay t 9 the pivoted Rockwood base. It is carefully designed to do 
just that. 

The Tannate Belt, because of its great strength and flexibility and 
rr endurance keeps maintenance costs down . . . assures long 
ife. 

Get a Tannate-Rockwood Drive for floor, wall, ceiling or vertical 
drives using small or large motors. Get more details now. 


A vertical base type 

Tannate Rockwood drive 

operating a lathe in a 
metal working plant. 


SHORT CENTER DRIVE 
J. E. RHOADS & SONS 


35 N. SIXTH ST., PHILADELPHIA 6, PA. 
NEW YORK CHICAGO ATLANTA 


Ingenious New 


Technical Methods 
To Help You with Your Reconversion 


New Precision Built Roto Center 
Eliminates Chatter...Speeds Production 


Now you can replace dead cen- 
ters on lathe and grinder tail- 
stocks, with this new Keene live 
Roto Center—to increase produc- 
tion—to eliminate all radial play 
and possibility of chatter! Low in 
cost, the Roto Center is a high 
capacity unit, featuring many in- 
novations to speed and improve 
quality of work! 


Matched roller bearings preloaded, 
are packed with high grade anti- 
friction grease at assembly. No 
attention is required for long 
periods. After assembly, runout is 
kept to absolute minimum—guar- 
anteed less than .0002. Rear of 
center is tapped to receive standard 
hydraulic fitting. Chips, dust and 
cutting oil cannot reach bearings! 


The Keene Roto Center 


More and more peacetime “helps 
on the job” are returning to in- 
dustry. One of these days, famous, 
flavorful W rigley’s SpearmintGum 
will also be back to help you “on 
the job’’—but only when we can 
assure Wrigley’s Spearmint man- 
ufacture in quantity and quality for 
all. Today, we ask you to remem- 
ber the famous Wrigley’s Spear- 
mint wrapper. Tomorrow, you 
may again enjoy Wrigley’s Spear- 
mint Gum quality and flavor while 
you are at work. 


Remember this wrappé' 


You can get complete information from 
Keene Electrical Machinery Co., 
549 W. Washington Bled., Chicago 6, 11. 
1-95 
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|Owelve Years of Crouble-free Service— 
—with CRYSTOLON BRICK 


(left) CRYSTOLON Brick 
after three years of service % 
in a school boiler furnace ( 


look the same as the day : j 

they were installed. 

(ight) Unretouched photo- 
graph of the same CRYSTO- 
LON Brick after 12 years of 
service. When soot was 
scraped away, the surface of 
_“@ the brick was found to be in 

perfect condition. 

>nter 

CRYSTOLON Brick are densely made of silicon carbide plus a 

minimum of a refractory bond. These highly refractory brick are 


physically rugged, chemically inert and resistant to abrasion. 

Coal ash slag cannot penetrate the hard, dense surface of 

CRYSTOLON Brick and this makes clinker removal a short, easy 
© operation as well as guaranteeing long, trouble-free service. 


NORTON COMPANY Worcester 


NORTON REFRACTORIES 
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| 283 Paces 
AUTOMAT/C | Describing in detail how 
cASH-ACME products 


Liguidan 4 
can best serve you. 


OMETER 
LIQUIOS 


OF ALL KINDS 


APPROVED BY 
UNDERWRITERS’ 
» LABORATORIES 


“LIQUIDS WORTH STORING ARE WORTH MEASURING” 


tHe LIQUIDOMETER cone 


39-16 SKILLMAN AVE., LONG ISLAND CITY.INY. 


A.W.CASH VALVE MFG. CORP 
6662 EAST WABASH AVE. 


DECATUR ILLINOIS 


HOISTING 
DRUM 


THRUSTOR 
TYPE BRAKE 


an 


ONES SKIP HOIST 
DRIVES 


OR speedy operation, reliable service and over-all economy 
the Jones Skip Hoist Drive has made a name for itself in a wide: 
variety of material handling service. These skip hoist drives are 
built as complete units by the Jones organization in several types 
with base to take any motor specified by the purchaser. They are 
equipped for all the modern protective devices such as cam or nut 
type limit switches, solenoid or disc type brakes and slack cable 
switches. The drives are single, double, or triple reduction Jones 
Herringbone Speed Reducers, built to stand up under the many 
years of pounding that a skip hoist drive has to take. The shafts 
are supported in roller bearings, with rolling action, rack generated 
gear and pinion teeth to insure easiest possible starting with low 
*starting-peak loads. All reducer bearings and gears are automatic 
oil-bath lubricated. 


The Jones organization has an extensive file of information on 
skip hoist drive problems and will be pleased to work with you on 
any problems involving such applications 


W. A. JONES FOUNDRY & MACHINE CO. 
4423 Roosevelt Road, Chicago, Illinois 


HERRINGBONE — WORM—SPUR—GEAR SPEED REDUCERS 
CUT AND MOLDED TOOTH GEARS © V-BELT SHEAVES 
: — ANTI—FRICTION PILLOW BLOCKS PULLEYS 
FRICTION CLUTCHES © TRANSMISSION APPLIANCES 


@ The view above shows a typical Jones Skip Hoist Drive 
installation while the view below shows one of the Jones 
units equipped with traveling nut type limit switch, motor 
actuated brake, and slack cable switch. 
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@ When you get right down to facts, doesn’t the success or failure 
of any insulating job depend on three things—Men, Methods and 
Materials? Not one can be left out. not one can be less efficient 
than the others! 


Ruberoid’s complete service gives you every clement for suc- 
cess—not just one, but the whole three! Men trained and experi- 
enced in doing first-class work. Methods developed through years 
of research and practical application, plus a complete line of 
Materials whose performance is outstanding under all conditions. 

No gaps in the Ruberoid system. It’s the sure way to successful 
insulating. A Ruberoid engineer will be glad to give you every 
help and assistance ... without obligation. 


MEN...who know how, not just workmen, 
they're technicians who know insulating 
problems and know how to solve them! 
Ruberoid Approved Applicators are lo- 
cated in the principal industrial centers 


METHODS... developed through a broad 


S U L AT O throughout the U.S.A. 


Write for Ruberoid 
The RUBEROID Co., Executive Offices, 500 Fifth Avenue, New York 18, N. Y. needs is contained in Ruberoid’s complete 
ASPHALT AND ASBESTOS BUILDING MATERIALS line of materials. 
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insulation Guide and technical data. up to 1900° F. The right insulation for your 


knowledge and experience with difficult 
insulating jobs, kept constantly abreast of 
the latest developments through extensive 
research. 


MATERIALS...specifically designed to meet 


any temperature range and condition right 


/ hi Yor Woe 
| 
or 
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es 
Ball Bearings—their use, maintenance 
and installation. Available to shop men, 
maintenance men, engineers, designers” 
and 


EARINGS 


Flame-Olrols 
protect boilers 


SENT ON YOUR REQUEST: write. giving your title 
or position and name of company. 


MARLIN - ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N. Y. 


WITHOUT 
HALTING 
TRAFFIC 


No longer is it neces- 
sary to close off an 
area of concrete floor 
while waiting for newly 
installed patches to set. 
Flexrock offers a new 
plastic repair material 
which is ready for 


In their recreation building, 
the “‘Dome’’, Chicago 
Bridge & Iron Company has 
one of the most unique 
structures in existence; and 
in the Flame-otrols protect- 
ing its boilers it has the fin- 
est combustion safeguard 
equipment available. 

The Dome is shaped like 
the end of an egg, and is sur- 
rounded by a doughnut 
shaped section containing 
the oil-fired heating boilers 
and other equipment. Each 
of the two boilers is 


at Chicago Bridge “Dome'’ 


equipped with Wheelco 
“Electronic Control Prin- 
ciple” Flame-otrols, which 
automatically shut off the 
fuel supply in case of burner 
failure and provide a time 
delay for purging the fumes. 
Manual re-ignition of the 
burners is required. 
Morethan30,000 Wheelco 
instruments have been in- 
stalled to aid industry since 
January 1943. Let us solve 
your temperature control 


or safeguard problem. 


traffic almost the mo- 
ment it’s put down. 


Tamp Smooth! Treck Over Immediately! 


There is no waiting. Simply shovel INSTANT-USE 
into the hole or rut—tamp—and your floor is restored 
to solid smoothness . back in service without delay. 
Tough INSTANT-USE_ bonds tight to old concrete, 
makes long-lasting heavy duty patch. Withstands ex- 
treme loads. Keep a drum on hand for emergencies. 
Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
and Details of FREE TRIAL OFFER 


WHEELCO 


CONTROLS 


complete line, 
cluding Flame-otrol com- 
bustion safeguards . . . 
Capacitrol pyrometer 
controllers . . . Indicat- 
ing pyrometers... 
Proportioning controls 
. . . Program controls 

. and a wide range 

accessories. 


WHEELCO 
INSTRUMENTS COMPANY 


863 W. Harrison St. Chicago 7, Ill. 
FLEXROCK COMPANY 


3677 Filbert St., Philadelphia 4, Pa. 
Please send me complete INSTANT-USE_ infor- 
mation and details of FREE TRIAL OFFER 4 


obligation. 
Name 
Company . 
Address 


340 POWER ® December 


NGS 
} 1 A - A 
F 
_ Ask for 
26300 
| 
PC 


Riley Steam Generating Units are used in 
hundreds of the country’s leading central 
stations and industrial plants. The high- 
pressure, high-temperature unit illustrated is 
one of their latest types. To help maintain 
this unit at top efficiency, the following Roto 
Tube Cleaner equipment is recommended: 


For generating tubes and water walls— 
Roto Senior 3%" Model 125 motor with swing-frame 


For generating tubes— 
Roto 22” Model ]15 with 3-arm head. 


For air heaters— 
Roto 2” Model 105 with combination drill head. 


For economizer tubes— 
Roto 22" Model 226 with pivot head. 


Roto Tube Cleaners and accessories are now 
available for immediate delivery for practically 
any standard tubular equipment. Engineering 
assistance to meet special requirements will 
be furnished gladly. Write, wire or phone. 


ROTO Division of ELLIOTT COMPANY 


145 SUSSEX AVENUE -  -  NEWARK1,N.J. 
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For High Pressure, High Temperature 
RILEY Steam Generating Units 
| 
a 
NY 
1945 
= 


This is the type of 
Brownell Boiler re- 
ferred to by our corre- 
spondent—a Horizontal 
Return Tubular Boiler. 


Here are several sentences from a letter which we recently 
received from the president of a company that manufac- 
tures clay products: 


“Many years ago—our oldest employees think at least 
forty years—you installed a boiler in our plant at -- - . 
We find ourselves in the market for a new boiler of exactly 
the same type. Advise if you still manufacture that type 
and make us a quotation.” 


We were happy to reply that we can furnish a new and 
improved boiler of the same type ...da boiler which 


should last as long as the old one and give even better 
service, 


THE BROWNELL COMPANY 


306 N. Findlay St. Dayton, Ohio 


your pressure problem 


may be reduced 
to nil... 


YOUR ANSWER 


to a tough 


STEEL PLATE FABRICATION JOB 


PRECIPITATOR SHELLS 
INQUIRIES WELCOMED ... 


We welcome your inquiry on any Steel Plate Fabrica- 
tion problem. Simply call or write NSF today. No 
obligation whatsoever. Write for Descriptive Folder. 


NAZARETH STEEL 


NAZARETH PA 
STEEL PLATE CONSTRUC a 


<«<«<«<V 


LOCKE #12 


double motor combination regulator 


Whatever variation may now exist in initial pres- 
sure or volume required in any system carrying 
steam, gas, air, water, oil or other free-flowing liquids, 
a Locke Combination Pressure Regulator will main- 
tain an even reduced pressure. Highest initial pres- 
sure can be reduced in a single step to any low or 
reduced pressure desired. 


Locke #12 Double Motor Combination Regulator has 
one heavier weighted piston and valve, and lighter 
weights on a corresponding valve and piston. Its 
operation is smooth, certain, and accurate. As pres- 
sure increases, a pilot valve admits water to the cylin- 
der manifold, forcing the lighter weighted piston 
to the top of its stroke closing the lighter weighted 
valve. If pressure continues to increase, the heavier 
weighted piston also moves upward, closing the 
heavier-weighted valve, the scale beam moving down- 
ward, cutting off pressure to cylinder manifold; de- 
crease of pressure operates in reverse and as the 
heavier weighted piston moves downward, it opens 
the exhaust steam valve. 

Locke variable compensator, attached to both cylin- 
ders, assures smooth and perfect operation. 


Please write us regarding your specific 
pressure regulation problems. 


HYDRAULIC REGULATORS DAMPER REGULATORS FAN encint 
REGULATORS BACK PRESSURE VALVES BALANCED VALVES ELEC 
TRIC VALVES REDUCING CONTROLS FLOAT CONTROLS PILO 
CONTROLS PUMP GOVERNORS VACUUM BREAKERS ENGINE STOPS. 
MASTER REGULATORS ¢ OIL CONTROL VALVES + SOLENOID CONTRO 
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As a low cost, all-purpose block insulation, Eagle Supertemp 
prevents heat loss and steps up the efficiency of boilers, heat 
treating furnaces, turbines, hot air ducts, hot water tanks, 
ovens, and other heated equipment. 


Because it is composed principally of Eagle Mineral Wool, 
ton § Eagle Supertemp Block is literally honeycombed with dead 
ited air cells, one of the best heat insulators known to science. 
viet § This unique insulation withstands a full range of tempera- 
the F tures up to 1700° F. The chemical and physical stability of 
e~ Eagle Supertemp Block makes its low thermal conductivity 

the permanently effective. This insures continuing savings long 
pens after the initial cost has been repaid. 
ylin- Installs Quickly 


tagle Supertemp Block has ample structural strength to 
withstand all normal handling and usage. It can be installed 
quickly, cuts easily with knife or saw, and fits snugly over 
minor irregularities, such as rivet heads. 


Virtually fireproof and highly moisture-resistant, Eagle 
Supertemp Block contains nothing to cause rust or corrosion, 
most important these days when so much metal equipment 
isimpossible to replace. 


EAGLE SUPERTEMP BLOCK INSULATION 


To speed application of Eagle Supertemp Block, we 
suggest Eagle Insulstic, a strong, paste-like adhesive 
that holds insulation in place until a permanent 
support can be added. 


Other Eagle Industrial Products Include: 


Eagle Insulseal. A protective coating for insulation. 


Trowels on—dries to a hard finish. Withstands up 
to 450° F. 


Eagle Swetchek (Black). A prepared, asphaltic base, 
rust-inhibitive, anti-condensation compound. 


Eagle Drycote (White). A dry, ready-to-mix, rust-inhibi- 
tive anti-condensation compound. 
Eagle “43 Finishing Cement. A hard, white finish coat- 


ing for all types of indoor insulation within a range 
of from 70° F. to 800° F. 


FREE MANUAL! 


Gives case examples of how industrial insulation 
effects large fuel savings. Includes Heat Loss Esti- 
mate Sheet for your use. Write for your copy. 


EAGLE-PICHER INSULATIONS 


ENGINE 
ELEC- 


High and Low Temperature 


ER 


Made by THE EAGLE-PICHER LEAD COMPANY « CINCINNATI (1), OHIO 


TOPS * and M-2 Felt « Eagle Supertemp Block ¢ Eagle Blankets * Eagle Pipe Covering 


NTROLS 
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SMOOTH-ON 


». MADE LEAK-PROOF 


® For lasting insurance against leaks at slip 
joints in cast iron economizer tubes and 
other locations, always set the joint with 
Smooth-On No. | Iron Repair Cement. That 
is the method used for years in a Washing- 
ton, D. C. filtration plant. At 165 lbs. work- 
ing pressure, with flue gases entering at 
450° F., not one joint, sealed with Smooth-On 
No. 1 has ever developed leaks. 


This typical Smooth-On “'stitch in time” is 
one of many practical, time-saving, money- 
saving suggestions shown in the 


SMOOTH-ON REPAIR HANDBOOK 


which you may secure by simply mailing the 
coupon. Cracks sealed. Leaks stopped. Loose 
parts and fixtures made fast. Pocket size. 40 
pages. 170 diagrams. Clear, tested, short-cut 
directions. Handy index. Over 1,000,000 copies 
already put in circulation. A book every me- 
chanic, engineer and repair man should have 
handy. 


In 1-, 5-, 25-, and 
100-lb. sizes at 
supply houses. If 
yours hasn't 
Smooth-On, con- 
tact us direct. 


Smooth-On Mfg. Co., Dept. 30, 
Communipaw Ave., Jersey City 4, N. J. 


Please send me my copy of the Smooth- 
On Repair Handbook 


Supplying the facts and 
data you need for 


a top design job 
in modern marine 
engineering 
Every detail of 
shipbuilding 
materials, design 
construction, 


apparatus packed 


in this crack 
new handbook 


ERE is a gigantic store of informative fact for design and 
operating engineers, integrating the technical advances 
of the last few years with the best practice in the field, making 
a dependable, authoritative presentation covering every aspect 
of current shipbuilding design. Every detail of information you 
need on the job is here—careful and accurate descriptions, a 
wealth of illustrative figures and diagrams, useful tables and 
charts, needed formulas — sizes, weights, dimensions — propor- 
tioning of parts—elements of machinery, power, hull, propulsion, 
ship apparatus. It’s a rich source of the kind of information 
that assures a better design job every time. 


Just published! 


Prepared by a Staff of Specialists 
J. M. LABBERTON, Editor-in-Chief 


Lieutenant Commander, USNR; Professor of Marine Engineering, 
New York University 


With the general engineering fundamentals reproduced from 


MECHANICAL ENGINEERS’ HANDBOOK 
(LIONEL 8. MARKS, Editor-in Chief) 


2013 pages, 41/2 x 7, 1250 figures, $7.50 


This complete manual touches on every phase of the marine engineer's 
job, supplying the data, tables, descriptions, formulas, diagrams, 
dimensions you need as you work. 


63 contributors 14bigsections  100's of tables 


Each chapter has been prepared by a prominent engineer specializing 
in that field. All the information you want at your fingertips at the 
drafting board can be found in these 2013 pages—ranging from analysis 
of engines, turbines, feed systems—propellors, gear, deck machinery, 
electric ship propulsion—through to the specific details of ventilation. 
illumination, air-conditioning, pumps, mechanical refrigeration. 


Send the coupon for your examination copy 


McGRAW-HILL BOOK CO., 330 W. 42 St., New York 18, N. Y. 
Send me Labberton and Marks’ MARINE ENGINEERS’ HANDBOOK for 10 
days’ examination on appproval. In 10 days I will send $7.50 plus few cents post- 
age, or return book postpaid. (Postage paid on cash orders.) 


Company 


(In Canada: Mail to Embassy Book Co., 12 Richmond St. E., Toronto 1.) 


| 
| 
| 
| 
| 
| 
| 
| 
7 
MARINE | 
| 
| 
| HANDBOOK | 
FREE | 
| 
| 
| 
| 
| ENTS 
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SAVE THIS PAGE 


order the Taylor Instruments 
you need for your expansion program! 


RECORDING FULSCOPE CONTROLLER 


For de-superheaters, or for any 
close, accurate control of temper- 
ature, pressure, flow, or liquid lev- 
el. This versatile instrument can be 
perfectly and easily adapted to any 
operating requirements. 


TAYLOR INDUSTRIAL 
THERMOMETER 


Mercury-in-glass—the 
standard instrument 
for indicating indus- 
trial temperatures or 
checking the accur- 
acy of tube system or 
other mechanical type 
thermometers. Many 
standard ranges anda 
wide variety of stem 
constructions. 


If you need instruments like these for better 
measurement or control of temperature, pressure, 
tate of flow, or liquid level, call your Taylor 
Field Engineer! Taylor Instrument Companies, 


Rochester, N. Y., and Toronto, Canada. 


Instruments for indicating, recording and control- 


ling temperature, pressure, humidity, flow and 


liquid level. 
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TAYLOR RECORDERS 


Furnish an accurate, convenient 
record of steam and water pres- 
sures and oil, air, and flue gas tem- 
peratures. You can depend on 
their accuracy, because Taylor has 
meant Accuracy First since 1851. 


SELF ACTING 
CONTROLLER 


Simple, easy-to-use, 
inexpensive. Reacts 
quickly to tempera- 
ture changes. For 
water storage tanks, 
heaters, diesel or air 
compressor water 
jacket temperatures. 


TAYLOR DIAL THERMOMETERS 


Used on transformers, coal-air 
mixture in powdered coal ducts, 
air compressor discharge, turbine 
and generator bearings. Available 
with electric alarm devices. 


- ETCHED STEM THERMOMETERS 


For laboratory and test pur- 
poses. With the same “Shielded 
Mercury Bore”’ that makes Tay- 
lor “Binoc’’ Industrial Ther- 
mometers so easy to read. 


TAYLOR HYDROMETERS 


Streamlined “Easykleen”’, with 
“Permax” scale permanently 
fused into alloy weighting ma- 
terial, will stand temperatures 
up to 300° F. without discolor- 
ing or loosening. 


“Taylor Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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Get Fast, Permanent Industrial 
Floor Repairs and Resurfacing 


with QUICK-FLOOR 


No Interference with Traffic 


Quick-Floor is ready-mixed, easy-to-use, guaranteed. 
It provides instant, low-cost repairs or resurfacing 
of all indoor and ‘outdoor industrial floors without 
halting traffic. Quick-Floor repairs chuck-holes, 
cracks—renews worn aisles, ramps, loading plat- 
forms . .. will not crack, crumble or loosen. Any- 
one can apply it speedily. Just wire-brush down to 
clean surface, apply primer, shovel on Quick- Floor 
and tamp. Use floor at once. No waiting . . 
traffic smooths, hardens and feathers the edges. 
Leading industries have used Quick-Floor for years. 
Wire brush, tamper, complete instructions included 
in first order. Nothing else to buy. Write today 
for complete details and prices. 


DURA-TRED COMPANY co's, 


Smoothing the Way for Industry’s Floor Traffic 


Buy Bonds Now 


Support the 


VICTORY 
LOAN 


They Finished Their Job— 
Now Let's Finish Ours! 


Master STEAM-BOILER principles 
of design, construction and operation 


with this concise, 
readable, understandable 
question-and-answer 
treatment 


A practical book for the operating engi- 
neer—giving him clear, concise questions 
and answers for a comprehensive view 
of boiler-room principles and practice. 


ERE is a clear, simple way to learn 

the principles underlying the de- 
sign, construction and operation of steam 
boilers and their accessories. These di- 
rect, point-by-point questions and answers 
are designed particularly to help prac- 
tical power plant men and students study- 
ing for operating engineers’ certificates, 
and to provide ready reference material 
for all those concerned with everyday 
power plant problems. 


Just Published! 


BOILER ROOM 


Questions and Answers 
By ALEX HIGGINS 


Consulting Engineer; Director, Engineering Extension Courses, Provisional Institute 
of Technology and Art, Calgary, Alberta; Licensed Chief Engineer, 


139 pages, 9 x 12, 184 illustrations, $3.00 


N OW, here in convenient book form are the review questions and 
answers that Power readers received so enthusiastically in serial 
form. Get a comprehensive survey of typical examination questions— 
thoroughly covering the wide range of topics of major importance to 
the operating engineer—clearly explained in readable, easily learned 
form. Emphasizes sound principles rather than minute details. Includes 
hundreds of useful tables, definitions, formulas, computations—amply 
illustrated by 184 sketches and diagrams. 


Be prepared for written examinations with 570 prac- 
tical questions and answers on these important 
topics— 


Boiler Regulations Draft and Its Control 
Construction Materials and Details Hand and Stoker Firing 
Steam Gauges and Water Columns Feed-water Heating 

Safety Devices Pumping Problems 

Typical Boiler Repairs Pipe and Piping Accessories 
Facts about Fuels Steam Tables 


See a copy 10 days FREE 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 18 

Send me Higgins’ Boiler Room Questions and Answers for 10 days’ examination 
on approval. In 10 days I will send $3.00, plus few cents postage, or return 
book postpaid. (Postage paid on cash orders. ) 


Company 


| 


Position Pr 12- 
| (In Canada: mail to Embassy Book Co., 12 Richmond St. E., Toronto 1) 
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In any corrugated expansion joint no two 
corrugations are ever identical. Wall thickness 
varies slightly within the limits of mill toler- 
ances for the particular metal, making some 
points heavier or lighter than ethers and there- 
by affecting the amount of flexing or displace- 
ment. In order that all corrugations shall flex 
equally they must have identical wall thickness 
and temper throughout the entire shape, or they 
must be positively controlled. Temper can be 
controlled through proper furnace annealing 
but wall thickness is only uniform within the 
limits of mill tolerances. 


In Zallea Improved Duo-Equalizing Expansion 
Joints movement of the corrugations during 
both expansion and contraction is positively 
controlled by the equalizing rings, Rings are 
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...with Zallea Improved Duo-Equalizing Expansion Joints 


linked together by pantograph chains so that 
efch one (and the corrugation it controls) 
must move equally and simultaneously with 
all others. Thus, irrespective of slight differ- 
ences between corrugations it is impossible 
for one to move more or less than any other, 
resulting in an expansion joint that will endure 


under the severest service conditions. 


For complete description and specifications of 
this unique and improved expansion joint write 
for Bulletin 45, or ask us to quote on your 
requirements. 


*U.S. Pat. Pending 


Code-Craft:.. 
ZALLEA BROTHERS & JOHNSON 
.. EQUIPMENT FOR THE PROCESS INDUSTRIES 
814 LOCUST ST. * WILMINGTON 99, DEL. 


by 
en? 
ositive y 
ns— 
e to 
rned 
udes 
race 
‘ant 
| 
\ 
ura | 
at 
| 
347 


Wuere To Buy 


Burners”, 


HIMNEY. CORP. 
Fourth ‘Ave, 


FLEVELAND. DETRODE: 


POWER SCRAPER 


« Best way to remove soot, 
slag from boiler tubes. Baked slag quickly scraped 
and blown out by the Mohawk! Actually bur- 
nishes tubes—cannot possibly harm them. Uses 
steam or air. For all size fire tubes. Also in- 
quire about Vibratap Tube Cleaners for remov- 
ing scale from fire and water tubes. 


BRUNT EQUIPMENT CO. 
60 S. DIVISION ST., BUFFALO, N. Y. 


“MONO” 
BOILER BAFFLES 


HIGH TEMPERATURE 
Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 


For Industrial Processes, Heating and Air 

Conditioning Systems, Hot Water Heaters and 

Shower Baths. Write for Bulletins. 
Offices in 47 Cities 

2771 Greenview Ave., Chicago, tit. 


THE POWERS REGULATOR CO. 


PROFESSIONAL SERVICES 


CONSULTING DESIGN 
CONSTRUCTION PLANS 


EXAMINATIONS 
SURVEYS © REPORTS 


PATENTS 
TRADE MARKS 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


. Plant Studies ... Analyses 
New York, N. Y. 


Surveys .. 
400 Madison Ave. 


SARGENT & LUNDY 
ENGINEERS 


: 140 South Dearborn St. 
CHICAGO, ILLINOIS 


H. E. CORL 


CONSULTING ENGINEER 
Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plants Surveys Appraisals Reports 
1505 Race Street Philadelphia, Pa. 


J. E. SIRRINE & COMPANY 


Power Plants Consultation 
Design Reports 
Water Steam Utilization Plans 


Engineers 


Greenville South Carolina 


E. R. GARLOCK & 
ASSOCIATE ENGINEERS 


Industrial Mechanical & 

Electrical Maintenance Engineers 
Complete plant and power maintenance, rehabilli- 
tation, installation, construction, inspections, per- 
formance and efficiency supervision.—Emergency 
repairs. High pressure power units a specialty. 
624 Ecton Road 


Akron 3, Ohio’ 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Central State Bank Bldg., Muscatine, La. 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehabilitation and Maintenance 
Steam — Diesel — Hydro 
Reports—Examination—Laboratory 
Industrials and Utilities 
National Press Bldg. 


61 Broadway 
Washington, D. C 


New York 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 
Power Plants Paper Mills 
Dye Houses Surveys 
Lowell, Massachusetts 


HALL LABORATORIES, Inc. 


R. H. HALL, Ph.D., Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


Hagan Building Pittsburgh (30), Pa. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports Examinations 

Consulting Engineering 
BOSTON NEW YORK CHICAGO HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO ¢ LOS ANGELES 


Appraisals 


LUKE L. NAKASHIAN 


Engineer 


PROCESS STEAM PLANTS 
POWER PLANTS 
OIL REFINERY EQUIPMENT 


404 Park Square Building, Boston 16, Mass. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design * Construction * Reports * Appraisals 

80 Broad Street, New York 4 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEER 
Design Operations 
Steam - Hydraulle - Gas ° 


231 S. LaSalle St., Chicago (4), Ill. 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers - Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plants—Supervision—Appraisals 
1304 St. Paul Street Baltimore 2, Md 


THE ORIGINAL 
Tripp Metallic Packing 


TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


SANDERSON & PORTER 
ENGINEERS 
AND 
CONSTRUCTORS 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 
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LITTLE VALVE ALL WORK 


@ This line of ‘bar stock’’ valves was developed by R-P&C as 

rugged, economical, close control valves. But experience in service 

quickly demonstrated their usefulness practically anywhere that 

a small, tough valve is needed for either close control, normal 

regulation or shut-off. Their service, pressure and temperature 
ratings extend over a wide range. 


R-P&C bar stock valves are in stock in globe and 
angle types, made of bronze, carbon steel, 12-14% stain- 
less steel, combination carbon steel and 12-14% stainless’ 
steel and in 18 and 8 stainless steel—in sizes up to 1” 


| ; Let us give you complete information about 
R-P&C bar stock valves. It is contained in file 
size booklet-—DH-1186. We will be glad to 


send you a copy. 


»N 

sals ; R-P&C offers you a single re- 
es sponsible source for bronze, iron 

TON 

LES and steel gate, globe, angle and 


check values—cocks and Lubro- 
tite gate values—bar stock valves 
—cast steel fittings—D Este 
>N Automatic Regulating Valves. 


isals 


= MANUFACTURERS OF 

ats READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
isals D'ESTE AUTOMATIC REGULATING VALVES 
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Valves 


Gates in S.E.Co. Soot and Sifting Valves are driven by protected double racks 
and pinions which are designed to ge accumulation or “packing up” of soot 
and dust. This means that there is never any binding .. . the valve always 
operates smoothly and efficiently . . . opens and closes all the way at all times! 


Write for catalog and data sheets today. Address Stock Engineering Co., 
715 Hanna Bldg., Cleveland 15, Ohio. 


"ENGINEERING CO. ~ co.  S.ECo. Coal Valves and Coal Scales, CONICAL Non-Segregating Coal Distributors 


SEARCHLIGHT SECTION 


EMPLOYMENT BUSINESS OPPORTUNITIES or RESALE 


UNDISPLAYED RATE: 

(Mot avetiebdle for equipment advertising) 
15 cents a word, minimum charge $3.00. 
See § on Box Numbers. 

SITIONS WANTED (full or poeettne in- 
dividual salaried employment only), '/2 the 
above rates. 


PROPOSALS, 75 cents a line an insertion. 


INFORMATION 


BOX NUMBERS In of of our New 
York, Chicago or San Francisco offices count 
10 words additional In undisplayed ads. 


DISCOUNT of 10% if full payment Is made 
in advance for four consecutive Insertions of 
undisplayed ads (not including proposals). 


DISPLAYED RATE: 


The advertising rate Is $8.00 per Inch for all 
——- appearing on other than @ con- 
ict basis. Contract rates quoted on request. 


AN ADVERTISING INCH Is measured a 
vertically on one column, 3 columns—30 
—to a page. 


NEW ADVERTISEMENTS received by November 23rd will appear In the Mid-December issue, subject to limitations of space available 


POSITIONS VACANT 


DESIGNERS, DRAFTSMEN, piping and 

equipment post-war steam-electric plants. 
Chicago location. Laramore and Douglas, Inc., 
837 & LaSalle St., Chicago 4, Ill. 


TECHNICAL GRADUATES (especially chem- 
feal, electrical) under 30, returning from serv- 
fice have excellent opportunity for permanent 
place with nationwide engineering organization. 
After training period, work as junior engineer 
will include traveling for consultation among 
leading industrial plants. Enclose photo when 
Power, 330 W. 42nd St., New 
or’ 


DESIGN DRAFTSMEN and detailers to work 

on steam turbines. Previous turbine experi- 
ence desirable but not necessary. Worthineton 
Pump and Machinery Corp. Moore Steam Tur- 
bine Division, Wellsville, New York. 


(Continued on opposite page) 


WANTED 


DESIGNERS 


ARCHITECTURAL 
STRUCTURAL 
POWER PIPING 
ELECTRICAL 


5 to 10 yrs. experience required in 
Power Plant or Heavy Industrial Work 
Positions in Philadelphia 


United Engineers & Constructors Inc. 
1401 Arch St. Phila. 5, Pa. 


POWER ENGINEERS 


Engineers for field service starting up 
new boilers and auxiliary equipment for 
large manufacturer. Must be technical 
graduate or have good background of 
operating experience with pulverized 
fuel. Salary to start $200. to $400. per 
month depending upon qualifications. 
PLaza 9-6218 in New York City or 


P-925, Power 
330 West 42nd Street, New York 18, N. Y. 


WANTED 
MECHANICAL DESIGNERS 


Experienced in power, industrial, and 
rocessing plants. Location, New York 


ic EBASCO SERVICES INC. 
Rector 


N.Y.C. 6 


WANTED 


New Jersey Gold Seal Licensed 
Engineer 


To take charge of Steam Power Plant— 
with ICHABOD T. WILLIAMS 

Carteret, New Jersey 


WANTED 
Diesel power plant operator 
to operate and maintain power plant 
and company trucks and cars. 
NYLEN PRODUCTS COMPANY 
ichigaa 


St. Joseph, M 


(Additional Positions Vacant Ads on Opposite Page) 
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The Austin 


RECONVERSION . . . YOUR OPPORTUNITY 


RECONVERSION MAY BE YOUR OPPOR- 
TUNITY to take part in a progressive program 
leading to your advancement. 


signments are not for specific projects but are 
in our regular engineering staffs in long estab- 


lished offices, located on the East Coast, Cen- 


tral West, Gulf 


Company is offer- 
ing opportunities 
to Engineers who 
can design and/ 
or prepare engi- 
neering drawings 
for industrial 
buildings and 
their facilities. As- 


MECHANICAL 


Industrial Plant Equipment ¢ Process Piping ° 

Power Plants ¢ Heating Systems ® Air Condition- 

ing and Ventilation Conveyinng Systems 
Plumbing and Sewers ¢ Sprinkler Systems. 


ELECTRICAL 


Power Wiring A.C. and D.C. © Control Wiring 
Industrial Illumination Power Distribution. 


Coast and West 
Coast. 


Positions are 
open to men pos- 
sessing a sound 
background of 
education and ex- 
perience and also 
to recent college 
graduates qualify- 
ing in— 


THE 


16112 EUCLID AVENUE 


AUSTIN 


National Headquarters 


COMPANY 


CLEVELAND, 12, OHIO 


(Continued from opposite page) 
EMPLOYMENT SERVICE 


SALARIED POSITIONS $2,500-$25,000. Re- 
conversion is creating lifetime opportunities 
now. This thoroughly organized confidential 
service of 35 years’ recognized standing and 
reputation carries on preliminary negotiations 
for supervisory, technical and executive posi- 
tions of the calibre indicated, through a 
procedure individualized to each client’s re- 
quirements. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send only name and 
address for details. R. W. Bixby, Inc., 270 
Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


ELECTRICAL MAINTENANCE Supervisor: 

now employed; excellent references. Twenty 
years experience in heavy and medium indus- 
try. Handle cost control, organization, person- 
nel and industrial reiations problems as well 
as the electrical. Familiar with all phases of 
the work including motor rebuilding. Loca- 
tion immaterial. PW-916, Power, 330 W. 42nd 
St, New York 18, N. Y. 


PLANT ENGINEER or assistant to superin- 
tendent: Plant operation, production meth- 
ods and equipment, plant layout. Power 
operation and maintenance. Unlimited license 
for State of New Jersey. PW-942, Power, 330 
W. 42nd St., New York 18, N. Y. 


WHITE MAN, American, age 42, capable of 
operating and/or managing the following 
plants: steam power, diesel, ice and refrigera- 
‘on, compressor, evaporating, oxygen making, 
and water distribution. Present salary $5000.00, 
might eqnsider less if conditions are right. Will 
60 any place. Available April 1, 1945. My em- 
Dloyers know of this advertisement. PW-953, 
Yower, 520 N. Michigan Ave., Chicago 11, Ill. 


NAVAL LT. COMDR. Machinery repair officer, 
all classes of Naval Vessels past three years, 
Previous experience: four years National Board 
oiler and Machinery Inspector. Chief engineer 
pte steam vessels, licensed for unlimited 
horsepower. Available December ist, age 33. 
“esires position as plant, chief, maintenance or 
sales engineer. PW-954, Power, 330 W. 42nd 
St. New York 18, N. Y. 


‘ALES ENGINEER: for valves and associated 
,, Products: Mechanical Engineer graduate with 
ur years diversified experience in manufac- 
tine” of bronze, iron and steel valves and fit- 
~ five years as a government supervisory 
- administrative inspector; five years instruc- 
bean nes at an Engineering school; also 
‘idying evenings towards advance degree; age 


0 years. 
Tork is ee Power, 330 W. 42nd St., New 


QWER © December 1945 


WANTED 
SUPERVISING ENGINEER 


Must have considerable knowledge of elec- 
trical, combustion and mechanical engi- 
neering. Some knowledge of Textile Mill 
operation desirable. Headquarters in a 
New England state. Some travel neces- 
sary in that territory. Must have general 
knowledge of turbines, generators, boilers, 
stokers, conveying equipment and other 
power house problems. Must supervise 
and participate in the activities of an 
electrical engineer, a combustion engineer 
and mechanical engineer. Must be in late 
40’s or very early 50's. Answer stating 
age, education, and complete history of 
experience. 
P-952, Power 
330 West 42nd St., New York 18, N. Y. 


SALES AGENCIES 
Available 


Manufacturer of outstanding 


Combustion control 
instruments 


Now shaping up its sales organization. 
Our instruments have many proven 
superior features to any on the market. Ex- 
cellent opportunity for capable agents to 
build a substantial business. 


RW-930, Power 
330 West 42nd St., New York 18, N. Y. 


SELLING OPPORTUNITIES OFFERED 


WANTED ONE experienced boiler sales engi- 

neer and one experienced heat exchanger 
sales engineer also one experienced valve sales 
engineer for New York office. Apply Henry 
Vogt Machine Co., 80 Broad St., New York City. 
Also require Designing Engineers in Louisville 
for each of above departments. Address 10th 
and Ormsby Sts., Louisville, Kentucky. 


WANTED: SALES Engineer with mechanical or 

chemical engineering background preferably 
with boiler plant experience, excellent oppor- 
tunity in several eastern and mid-western loca- 
tions for hard worker with real sales ability. 
We are well known manufacturers of chemicals 
for the scientific conditioning of industrial 
water. Write fully, state education, sales experi- 
ence, salary requirements. SW-956, Power, 330 
W. 42nd St., New York 18, N. Y. 


WANTED: DISTRIBUTORS & SALESMEN 


Organizations or individuals now selling to power 
engineers will find our proposition very attractive. 
Read our ad in this issue of Power. Then, if you 
feel you can get the first sale on No-Karb Soot 
Remover or NCC Sludge Solvent, our products and 
service will get repeat sales and impressive commis- 
sions for you. 
NUTMEG CHEMICAL CO. 

223 State St., New Haven !!, Conn. 


SALES MANAGER WANTED 


Must have experience In training men to sell main- 
tenance products diversified manufacturing 
plants. Excellent permanent connection with old 
established concern. Salary plus commission. 
Please give full details In reply which will be treated 
as confidential. 


SW-960, Power 
330 West 43nd 8St., New York 18, N. Y. 


WANTED! 
Hard - hitting Self - winding 


SALES MANAGER 


Must have solid background of sales, 
merchandising, distribution experience on 
mechanical equipment used in steam 
power plants, oil refineries, etc. Prefer- 
ably a key man with manufacturer of air 
compressors, instruments, hydraulic de- 
vices, pumps, safety appliances, relief 
valves, boilers, or similar equipment. 


This is a job for a g 
direct and increase national staff of sales 
engineers . .. develop sound sales pro- 
motions with help of our advertisin 
agency ...go out himself and hit the bal 
on important accounts. Here’s a job of 
responsibility—with authority . .. an op- 
portunity for rare future ...in New York 
area ... with an established manufac- 
turer possessing vision and growing-pains. 


etter who can 


Detail your education, age, experience, 
earnings, references (in strict confidence) 
and all other data you know we need. 
— entire staff knows of this ad—so sell 
us 


Apply by letter only: 
“ADVERTISER” 


Room 2000 
2 Park Avenue New York 16, N. Y. 
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SELLING 
OPPORTUNITIES 
OFFERED—WANTED 
Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


WANTED 
GRADUATE ELECTRICAL—Mechanical engi- 
neer desires represent two additional com- 
panies southwest area. Refinery, industrial, 


or electrical equipment. Twenty years suc- 
cessful sales experience, three years operation. 


Recently resigned as district sales manager 
nationally known company. Acme Engineers, 
Box 5155, Houston 12, Texas. 


WELL ESTABLISHED Pacific Coast organiza- 


tion with three offices and warehouses is 
interested in additional specialties for all or 
part of territory. Complete coverage on 
marine, industrial, contracting and jobbing 
trade. RA-945, Power, 68 Post Street, San 


Francisco 4, Cal. 


MANUFACTURER'S AGENT: Pittsburgh area. 

Graduate mechanical engineer desires to 
acquire sales agencies in Pittsburgh territory. 
RA-957, Power, 330 W. 42nd St., New York 18, 


SALES ENGINEER: Graduate mechanical en- 

gineer, now employed, wants position with 
real challenge as sales manager or assistant 
sales manager for company with progressive 
sales policies. Excellent understanding of 
manufacturing problems and intensive 
experience in building sales and service organi- 
zation for manufacturer of chemical engineer- 
ing equipment. SA-958, Power, 330 W. 42nd St.. 
New York 18, N. Y. 


Representation in 


BELGIUM, LUXEMBURG 
and Neighboring Countries 


For the Manufacture of—Motors, Genera- 
tors and Sets, Trans‘ormers, C:rcuit Break- 
ers, Control Apparatus, Protective Devices, 
and Rectifiers, Electric Household Machine 
—Relays, Air Compressors etc. 


Application 


Generale Electro-Mecanique 
130, Chaussee de Charleroi 
Bruxelles, Belgium 


PUMP EXECUTIVE 


Seeks connection where he will have op- 
portunity for development of sales. Fully 
acquainted with sales of centrifugal, 
reciprocating, and rotary pumps in chem- 
ical, pulp and paper, refinery, power and 
marine fields. Supervised sales promotion 
Programs. Excellent record both on per- 
sonal sales and organization of sales 
force. Well seasoned with over 15 years 
Pump experience. Young and aggressive. 
Available short notice present employer. 


SA-949, Power 
330 West 42nd St., New York 18, N. Y 


COMPLETE MODERN 


1000 KW STEAM PLANT 


Units Installed 1938 and 1941 


Total 1000 KW 

2 Engine Generators (60 cyc. 2300V) 
Total 1500 HP 

3 Boilers (3 drum W.T.—200#) 
Complete 
Includes panels, switch gear, controls, 
stokers, stack, etc. 
Will sell only complete installation. 


FS-950, Power 
520 North Michigan Ave., Chicago 11, Ill. 


FOR SALE 
ERIE BALL 11 X 12" 


STEAM ENGINE 


280 R.P.M. with, Baker Piston Valve 
direct connected to General Electric 
50 K.W., 125 Volt direct current gen- 
erator. May also include General 
Electric 37/2 K.W., 230 Volt, 3 phase, 
60 cycle generator with direct con- 
nected exciter driven with V_ belts 
from engine fly wheel. 
Good condition and very reasonable. 


CITY LAUNDERING CO. 
OELWEIN, IOWA 


WIRE and CABLE 
BOUGHT AND SOLD 


@ Substantial quantities of surplus new Insulated 
copper wire In all voltages and almost any con- 
structions now available. 


Send us your Inquiries or offerings 


UNIVERSAL WIRE and CABLE CO. 
2022-D WEST MADISON ST. CHICAGO, ILL. 


UNIVERSAL TOOLS: NATIONALLY 
ADVERTISED BRANDS AND PRICES. 
If it's Tools—We have it, Can get it, or it 
isn’t made! Price List & Order Blank Free!! 

UNIVERSAL TOOL COMPANY 
0. B. Dematteis, President 
1527 Grand CA, Kansas City, Missouri 
IMMEDIATE SHIPMENT: OVERNIGHT BY 
AIR: TO ANYWHERE—USA. 


FOR YOUR 


ELECTRICAL EQUIPMENT 


Electric motors, AC and DC 
Compensators 
Generators 
Motor Generator Sets 
Air and Oil Circuit Breakers 
Panels 
Exhaust Fans 
Control Equipment 
Send us list with full details 


WIRE OR PHONE 
P. ©. Box 534 


{| POWER EQUIPMENT CO. 


154 ANDREWS ST. ROCHESTER 4 N. Y. 
Telephone Main 568 of 569 


FOR SALE 


375 KVA Gen. Elec. steam turbine driven 
generator, 480 volts, 60 cycles, 3 phase. 
Turbine is 4 phase, 150 pound steam at 
100° super heat, condensing. Also panel 
may be inspected while running. Avail- 
able immediately. 
FS-951, Power 
330 West 42nd Street, New York 18, N. Y. 


BOILER 


One drumless, high-pressure water-tube boiler, 
designed for 850 Ibs. maximum working pressure, 
built in accordance with the A.S.M.E. Code con- 
struction—Capacity, 6507 per hour approximately— 
Gas fired, complete with Duplex pump. 


The Parkersburg Rig & Reel Co. 


PARKERSBURG, W. VA. 


Diesel Engines 
Marine and stationary 


LIEFKE 


57-21 Cooper Ave. 27, N.Y. 


HEgeman 3-4335 


WANTED 


One or two G.E. 175 H.P. type D.M.C. 
class 209 (6-173 H.P.—500) form L, 500 
RPM—230 Volt, direct current motors— 


Reply W948 Power 
330 West 42nd Street, New York 18, N. Y. 


FOR SALE 
Three No. 20 Iron Fireman 
Pneumatic Spreader Stoker 


M & R DIETETIC LABORATORIE 
INCORPORATED 
585 Cleveland Ave., Columbus, Ohio 


WANTED IMMEDIATELY 
ELECTRIC MOTORS 
MOTOR GENERATORS 
LARGE AIR COMPRESSORS 


PAUL JAY 


401 Broadway New York 13, N. Y. 


FOR SALE 


2—Model C.M.P. Auburn Stokers. Capacity 125 
H.P. Type—Bin Feed with twenty foot worms, used 
in Scotch Marine Boilers for two seasons. Comple 


with controls, These stokers are in excellent work H 


ing condition. What is your offer. Write to 
TOWN OF STRATFORD, CONN. 
c/o Michael Kostic 


THERE is profit in it for all. 


interested in industrial plants. 


stantial finances and a background of 


TO SELL YOUR BUSINESS FOR CASH 


MAY BE A WISE MOVE NOW 


YOU may be relieved of much worry and unnecessary expense. 

YOUR company (its personnel intact, as a rule) will gain the benefit of 
added capital, plus the expert management of an _ experienced, 
reputable operating organization. 

As principals (not brokers) with sub- 


ong experience, we are 


@ ALL consultations and negotiations strictly confidential 


Box 1234—1474 Broadway, N. Y. 


FOR SALE 


Detroit Stoker underfeed side dump 200 H.P 
capacity 6 ft. wide by 6 ft. long, motor for 3 ph 
60 cy. 220 volts. Also similar stoker 100 H.! 
capacity 55 inches wide by 5 ft. long. Used tw 
years satisfactorily, good condition. 

Anyone interested, contact, Mr. Neugass 


LANSBURGH & BRO. 


Washington 4, D. C. Na. 9800 | 


ONE BIGELOW BOILER | 
150 H.P.—125 steam pressure—2 pass. : 


Complete with Ray oil burne#. Can be : 
seen in operation. Available Jan. 1946. 


THE AMERICAN COAT, APRON & LDRY.CO.,1NC. 
1030 Barrett St., Schenectady, New York : 


— 
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Why Users like Hemphill Quality Equipment 


“Hemphill real Engineering advice 


was invaluable in our plant /” 


‘ie what our Electrical Engineers are here for—to help 
you unravel knotty problems of what to buy and how to 
use it best, in considering Used or Rebuilt Equipment. 
Customers often find it well worthwhile to consult Hemphill 
Engineers as to “the best way to do the job,” of selecting 
and utilizing equipment, no matter how small, or how big 


and complex. 


\ 


he sea or QUALITY 


GUARANTEES RECONDITIONING 


MOTORS—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 


1—400 HP, 1200 RPM, 220 volt, Westinghouse squirrel 
cage. 


e HP, 300 RPM, 440 volt, General Electric slip 


1—225 H.P. 1800 RPM, G. E. slip-ring. 

2-225 HP, 1200 RPM, 220 volt, General Electric, 
squirrel 

1—200 HP, 600 RPM, 2200 volt, G.E., sl. rg. 

1—150 HP, 1800 RPM, 440 volt, General Electric squir- 
rel cage. 

1—150 H.P. 900 R.P.M. 220 volt, G.E. enclosed sq. cg. 


1—150 HP, 400 RPM, 440 volt, General Electric squirrel 
cage. 


1-125 HP, 1800 RPM, 2200 volt, Continental, squirrel 
cage. 

3—100 HP. 720 RPM, 440 volt, G.E., sl. rg. 

1—100 H.P, 900 RPM, G.E. squirrel cage. 

1—100 HP, 600 RPM, 440 volt, G.E., sl. rg. 

2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

l— 90 HP, RPM, 550 volt, CR. Whir., sq. cg. 

l— 75 HP, 720 RPM, 440 volt, Westghse., slip ring. 

l— 50 HP, 900 RPM, 440 volt, G.E., sl. rg. 


MOTORS—D. C. 230 VOLTS 


2—450 HP, G.E., 440 RPM, Type MPL Form 1-F. 

1—250 HP, 760 RPM, Electro Dynamic, 

2-200 HP, 425 RPM, G.E. 

2-125 HP, 1170 RPM, G.E. 

1—100 HP, 635 RPM, G.E. 

l— 80 HP, Crocker-Wheeler, 600 RPM, Type CMC. 

l~ 75 HP, G.E., 575 RPM, Type C, Sprague: with 
spare armature. 


r 


3.L.HEMPHILL & CO. 


Electrical Engineering 
OFFICE AND WAREHOUSE: 


1601 53rd STREET 
PHONE NEW YORK—LONGACRE 5-3227 


MOTORS—D.C. 230 VOLTS (Con't.) 


1— 50 HP, 700 RPM, Crocker-Wheeler. 

1—30 HP, 750 RPM, G.E., Type RC. 

1—30 HP, G.E., 750 RPM, Type RC-14, Form A. 

1—30 HP, G.E., 1100 RPM, Type RC-31B, Form A-21. 
1—30 HP, G.E., 625 RPM, Type C. 

1—25 HP, Westghse., 600 RPM, Type SK. 

2—25 HP, G.E., 775 RPM, Type RC-13. 

1—20 HP, G.E., 800 RPM, Type RC-13, Form A. 


MOTORS—VARIABLE SPEED 230 VOLTS 


1—90 HP, 470/940 RPM, General Electric, 

1—60 HP, 500/1000 RPM, Diehl. 

1—35 H.P. 300/1200 R.P.M. Westinghouse. 

1—30 HP, 225/900 RPM, Crocker-Wheeler. 

1—30 HP, 400/1200 RPM, General Electric. 

1—25 H.P. 400/1200 R. P.M. Westinghouse. 

1—25 H.P. 500/1500 R.P.M. G.E. 

2: Westinghouse, 650/2200 RPM, Type SK- 


2—25 HP, 300/900 ae Electro Dynamic. 
1—15 HP, 300/1200 RPM, G.E. 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
3—11% HP, 500/1509 RPM, Westinghouse. 

1— 5 HP, 600/1200 RPM, General Electric. 

1— 5 HP, 450/1800 RPM, Crocker-Wheeler. 

1— 5 HP, 400/1600 RPM, Diehl. 

1— 5 HP, 225/900 RPM, Electro Dynamic, 


MOTOR GENERATOR SETS 


1—150 KW, 250 volt, Westinghouse, slip-ring. 
1—150 KW, 125 volt, Westinghouse, squirrel-cage. 
1— 75 KW, 125 volt, General Electric, squirrel cage. 


1— 20 KW, 600 volt General Electric, squirrel cage in- 
duction 


motor. 
1—50/60 Ampere—7% volt Hobart. 
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Power ! 


and Equipment 
NORTH BERGEN, N. J. 


PHONE NEW JERSEY — UNION 3-2600 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Turbine only. 
1—300 KW, 125/250 General Electric non-condensing. 
1—300 KW, G.E., 3 ph., 60 cy., 220 ¥. con. 

1—200 KW, G.E., 3 ph., 60 cy., 220 v. cond. 

1— 30 KW, 135 volt, Allis Chalmers non-ocondenser. 


ALTERNATORS 


1—625 KVA, 3600 RPM, 600 volt, G.E. 

1—250 KVA, 720 RPM, 2300 volt, G.E. 

1—200 KVA, 900 RPM, 2300 volt, G.E. 

1—150 KVA, 900 RPM, 2300 volt, G.E. 

1—62% KVA, 3600 RPM. 220 volt, Allis- 

4—35 K.W. 1200 R.P.M. 240 Volt—Columbia. 
3—10 K.W. 1200 R.P.M. 240 Volt—Westinghouse, 


TRANSFORMERS 


2—400 KVA, G.E., 4156-250/480 v. Scott taps. 
3—300 KVA, Pittsburgh, 7800/440 volts. 

3—150 KVA, G.E., 33000/2300/4000 Y. 

3—150 K.V.A. G. E. 2200/220/440. 

2—100 KVA, General Electric, 2200/220/440 volt. 
3—100 KVA, Westinghouse, 11,430/250 volts. 
3—100 KVA, Westinghouse, 13200/250 volts. 

3— 75 KVA, G.E., 13,500-750/440 volts. 

1— 75 KVA, G.E., 8 phase, 4156Y—120/208Y. 
2— 50 KVA, Pbgh., 7500/15000 volts-110/220 volts. 
2— 15 KVA, G.E., 2300-115/230 volts, 

2—100 KVA, G.E., 2400/240/480. 


GASOLINE DRIVEN D.C. GENERATOR 


SETS 
2—25 KW, 125 volt. 
1—30 KW, 125 volt. 
1—120 KW, A.C. 240 volt, 3 phase, 
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One or all Today 


330 HP GENERAL MOTORS. (Win- 
ton) Model 1580—4 cylinder — 
14x16—4 cycle—solid injection— 
360 RPM 


direct connected to 


1—282 KVA Westinghouse Generator— 
3/60/240 with exciter, switchboard and 
synchronizing equipment. 

Running inspection by appointment 


375 HP MCINTOSH SEYMOUR. 
Model 5B25—5 cylinder—122"x18" 
—4 cycle, solid injection — 360 
RPM direct ected 


312.5 KVA Westinghouse generator— 
3/60 /240—with exciter, switchboard and 
synchronizer. 

Running inspection by appointment 


150 HP NATIONAL SUPERIOR. Type 
VDMB. 4 cylinder — 9x12" —4 
cycle—Solid injection, 514 RPM. 


direct connected to 


125 KVA Westinghouse generator — 
3/60/240—with exciter, switchboard and 


synchronizer. 
Running inspection by appointment 


NEW IN 1938. 


This fine plant which may be inspected in operation is unusually complete, including Buffalo evapora- 
tive coolers for closed system jacket water cooling with all necessary auxiliaries. 


The above plant is just one of several attractive diesel offerings we have available at this time. 


ROBERT SCHOONMAKER 


Port Washington, Long Island, N.Y. 
Phone Roslyn 1220 
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You've heard about BELYEA RE-NU-BILT 


Here’s a view of the shop 
that backs our reputation 


in our small motor department. 


reputation for reliability. 


3 Phase 60 Cycle 
1—500 V. A.C. Gen. to 500 
H.P.—230 V. Moto 
1—300 KW W ayy ‘Vis V. D. C. to 450 H.P. 4000/6600 
V. with exciter, 
—288 440 V. A.C. Gen. DC to 304 H.P. 
1— 20) Mey Whse., 125 V. DC Gen. DC to 360 HP 
I— 00 KW G.E., 575 V. D.C. to 300 H.P., 2300 Ind. 
2-150 KW Whse., 600 V. D.C. to 200 i. P., 2300 V. 
1—150 KW Whse. 350 V. D.C. to 200 H.P., 2300 V. Ind. 
1—150 KW Whse. 3 ag! Uy 75 KW 125 V. gens. D.C. 
to 200 H.P., 2300 V. 
1— “KW GE, 125 V. De to 120 H.P., sq. cg., 2300/ 
1-50 KW G.E., CD 125 V. D.C. to 75 H.P. sq. cg., 
2300/4000 V. 
1—46 KW Al. Ch. Balancing Set 125/250 V. 
e+ - KW Whse. 250 V. D.C. to 75 H.P. 440 V. 
1-20 KW Burke 115 V. D.C. to 30 H.P. 440 V. Ind. 


Mot 
3—20 KW Rel. 250 V. D.C. to 30 H.P. 440 V. Ind. 
Motor. 


TRANSFORMERS—POWER 
AND DISTRIBUTION 
60 CYCLE (Unless Otherwise Noted) 


Qu. KVA Make Ph. Type Voltages 
3 1667 Pitts. 1 13200x2300 
1 1050 G.E. 3 WCTH 11000x445/222% 
4 625 GE. 1 HJ 2300x445 
1 450 GE. 3 HTDD 6600x240 
4 500 Pitts. 1 oIsc 13200x2300 
2° 333 Pitts. 1 oIsc 2400x220 
2 333 Whse. 1 *2300/460 
1 300 Pitts, 3 oIsCc 4150x208/120 
3 20 G.E. 1 HLLD = 27600x115/460 
2 200 GE. 1 HKDD  13800x220/440 
1 200 Whse. 1 sk 6600x220/440 
3 200 GE. 1 HJ 2300x408/204 
1 20 GE. 2-3 Auto 2500x2500 
1 200 GE. 1H 2300x115x230 
1 125 Maloney 1 C 2300x220/440 
100 G.E. 1 HJDD  13200x445/226 
3 100 Whse. 1 oIsc 13200x250 
1 100 Whee. 1 oIsc 11430x250 
2 100 [G.E. 1A 2200x120/240 


SUCCESSFUL 
OPERATION | 
GUARANTEED 
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The facilities and layout of our plant are designed for 
THOROUGHNESS in rebuilding electrical power equip- 
ment in all sizes, from the largest and heaviest to those 


The rebuilding tolerances of all RE-NU-BILT equipment 
are in accordance with the adopted “Rebuilding Stand- 
ards of NISA.” (Copy of Standards furnished on request.) 
The Belyea one year guarantee is backed by our 37-year 


Here's what BELYEA offers today—only 


A.C. MOTORS 
3 Phase 60 Cycles 


SLIP RING 
Qu. HP Make Volts RPM Desc. 
100 G.E. 550 685 MTC-5552 
100 G.E. 550 720 IM 
100 G.E. 2200 1750 IM 
100 G.E. 220 «#1750 IM 
150 Whase. 440 435 CI-954A 
150 Whse. 440 495 OW-956 
200 G.E, 2200 600 
200 G.E. 2200/550 1750 E-13N 
200 G.E. 440 450 IM (3 Brg.) 
250 G.E. 4000 257 424 
300 Cr. Wh. 440 440 
300 G.E, 440 585 IM-17B 
350 G.E. 4000/2200 253 MT-442 Y 
400 Cr. Wh. 440 590 R-29Q 
400 .E. 2200 252 
400 A.-C. 2 505 ANY 
se. 875 CW 
500 Al. Ch. 2200 590 ANY-36 
600 hse. 40 400 CW 
600 G.E. 2 600 MT-422-3 Brg. 
600 Cr. Wh. 2200 507 131-AQ 
g A.-C, 400 885 ANY 
1200 C.W. 2300 237 801Q 
2 G.E. 6600 253 MT 
SQUIRREL CAGE 
Qu. HP Make Volts RPM Desc. 
100 G.E. 2300 450 I1K-Vert. 
150 440 400 CS-594A 
2 176/112 G.E. 440 900/720 IK 
200 =Al. Ch. 2300 1175 
200 G.E. 440 580 IK 
200 G.E. 2300 1175 
200 G.E. 2200 7490 IK 
200 G.E. 550 580 IK 
200 Whase. 2200 1800 CS 
300 G.E. 440 900 
400 G.E. 2200 1175 = IE-15B 
SYNCHRONOUS 
Qu) HP Make Volts RPM Desc. 
75 G.E. 220 600 TS 7E54 
125 G.E. 2300 900 TI 
300 2200 1200 ATI 
600 = Al. Ch. 2300 720 
2 2100 G.E. 2200/4400 614 ATI 


SYNCHRONOUS CONDENSERS 


Qu. Kva. Make Volts Speed Desc. 
1 750 G.E. 220/440 900 ATI 
2 2100 G.E. 2300/4600 514 ATI 
1 3000 =Al. Ch. 900 
1 5000 Whase. 2300/4000 900 


partial Stock Listing 


ROTARY CONVERTERS 


3 Phase 60 Cycles 


Qu. KW Make 
1500 Whse. 
1500 Whase. 
1250 G.E. 
1000 Whase. 
1000 =G.E. 
1000 Whse. 
2 750 
750 Whse 
500 Whase. 
375 G.E. 
300 
300 =Al. Ch, 


3 Phase, 25 Cycle Booster Type 
500/225 /275/13200/6600 


2 1500 G.E. 


1 500 G.E. 750, 
All units can be furnished with AC and DC controls 


Speed 


600 
250 


5/275/ 


6600/2 2300 
13200/2300 
6600/2300 
2300 

2400 


13200/6600 


m4 amp. 3 Pole, 


V—Sol. 


SPECIAL 


15000 V. Condit type F-120- 
D 230 operated OCB—1000000 Kva. 
capacity. 


D.C. MOTORS 


TURBO GENERATOR SETS 


1—500 KW Whse., 625 Kva 440 V., 3 ph., 
3600 RPM. with Parsons 145/175 Ibs. condensing 
turbine with jet condenser and accessories, 


Qu. HP Make 
2 1250 a.E. 
1 800 G.E, 
2 625 G.E. 
1 
1 350 G.E. 
300 G.E. 
250 Al. Ch, 
B §6135/175 G.E. 
150 G.E. 
130 Cr. Wh. 
125 G.E, 
100/150 > 
50/100 G.E. 
75 .E. 
75 . Whee. 
75 Cr.-Wh. 
50 Cr.-Wh 
50 Cr.-Wh. 
50 G.E. 


Type Volts 
APC 500 
MPC 550 
MPC 500 
MP 230 
MPU 230 
MPC 230 
230 
CF 230 
MPCi 230 
CMC-65H 550 
CO-1832 230 
8K-200 650 
PC 230 
230 
SK-180L 115 
HL 220 
30 


1—75 KW Ridgeway, 250 V. D.C. 
with 12 lbs. back pressure, 2000 RPM. 


43 HOWELL ST., JERSEY 


Main Office and Shop 


with Terry 180 lb. 


4 
275/550 
25 
450/1050 
250/450 
625 
600 
225/450 
500/1000 


650 

350/900 
380/750 
300/900 


60 cy.. 


MOTOR GENERATOR SETS 
720 600 2300 
600 600 11500 
720 250 2300 
720 22000 
900 13200 
900 600 11000 
1200 600 2300 
720 250 3 
1200 600 
180 
600 
130 
900 
RC-16 230 650 
RE NU BILT 
BELYEA, 
Quality without Question OTORS| 
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; Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 


TRANSFORMERS 3 3 ph. 2: 25 cy Motors 
1—200 KVA GE, type H.K. 2300/115 volts, ey. ‘ype . pees 
2—200 KVA GE, H Form VD 4800/2400/480 volts, 1 PH. Gen. “leo. Sl. 3 Bre 
25 ey 
3—200 KVA, Gen, Elec. type A form L 2400/240/480 Volts, 
1 Ph. 60 ¢ H. 100 Wagner Rg. 750 220/440 
ary - KVA “GE. type H Form KDD 11000/2600 volt, 1 P 70 Gen. Elec. tator andjRotor ATI 167 
: 275 KRVA W ent. type s. K. 1 ph. 25 cy. 60000 volts Prim— 2 pa. 60 cy. A. C. Motors ‘ 
6900/2300 volts secom Make TT s Volts 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 360 Waste” sup R. cw 1800 440 
ALTERNATORS 30) Gen Elec. Con. Ex. 2800 
en. ec. 
KW, Wests. Power Factor, 3 ( 60 cye. 220/440 e 
"900 P.M, wit rect connected exciter 4 
150 KVA Gen. Elec. Type ATB form D 60, 3 ph., 220/440 eS otors 
H.P. Make Speed 
600 with Rev. Field and built in Exc. 75 Crocker Wh. CON B5IA 700 
MOTOR GENERATOR SETS 60 Sprague — Comp. Wound 625 
Western Elec. 1000 Amps—40 volts direct con. to either 40 ~—- Fair Morse Bali BRG. Vert. Comp. 1740 
AC or DC 580 RPM Motor. 
IND. FREQUENCY CHANGER SET tae: geal Speed 
30 220/440 Volts 3 PH.-60 cy. 60 Allis Chalmers FBI3-Comp. Vv. B. Pipe Vent. 1755 
o olts 
550 Volt D. C. Motors 
SYN. FREQUENCY CHANGER SET H.P. Make Type Speed 
Motor 850 HP—2300 = Speed 35 West. Sk 150 Shunt Int. 850 
GEN 750 KVA 2300 Volts 2 Cy . pee D. C. GENERATORS 


with Belted Exciter and Control. 
150 KW Western Elec. 3 brg. 3 wire, 115 230 V. 600 R.P.M. 
ALL SIZES VOLTAGE AND CYCLES 50 KW—Northern—Comp. 110 V.—700 R.P.M. 


OVER 10,000 
STOCK ITEMS 


S 


THE FRED W. 18 
TOLEDO 4 395 STATE ST. ho 
ROCHESTER 4 
? NEW YORK 
FOR IMMEDIATE 
KIEMLE— DELIVERY = fc. 
Oependobildy 
TRANSFORMERS | 
$—500 KVA, GE, type H, form VDJ 46000/23000 to 2300 1 3 ph. 60 cy. A. C. Motors 32 
KVA Pitted h 60 cycle, 1 Ph. 440/110/220 Volts. H.P Make T pu 
sburg cycle, .P. ype Speed Volts 
40/480 
ey. $00 Blectrlo Mach. Syn. Stator and Rotor 257 440 pl 
1—50 Maloney Type HFB 1 Ph. 60 cy. 3600/120/240 oF, G00 220/440 
100 Lincoln 1180440 In. 
‘OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 100 Allis. Ch. 8.R. A.N.Y. 600 440 
ALTERNATORS 
10 K.W. Gen. Elec. 1 Ph. 60 Cy. 220 Volts—1800 R.P.M. 
| 440 Volts 1200 RPM. Syn. Motor (3 Bearing) Factory 8 Pra fae Type Speed — Volts 
Built With Control Panel. 73 Gen. Var, BTA 375/780 
WEST. D.C.—VARIABLE SPEED MOTORS » Bios. -M. 40 
10—10 Type 8.K. 230 V. 500/1500 R.P.M. with Auto- me. 760 220/440 
matic Dynamic Braking Starters and Field Rheos. 
SYNCHRONOUS—CONVERTER 230 Volt D. C. Motors 
300 KW Gea. Elect. Synchronous Converter, 6 Phase, HP M 
type HCC form J, 2 2% cycle 750 speed with trans- -?. ake Type Speed 
formers for 2300 volts to 230 volts D.C. 150 West. SK 180L Comp. Wd. Int. 1150 
60 Gen. Elec. C-Shunt Wd. 
Crocker Wheeler CM 625 
Rebuilt and Sold with a Standard New Guarantee 
Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES e 
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BERGER OFFERS 
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@ 365 KVA and 260 KVA General Electric alternating 
3b 63 K VA and 2 60 current generators 3 phase 60 cycle 240/480 volts direct 


connected to Skinner Universal uniflow left hand side 


KVA Skinner crank engines, 150-175 Ibs. steam pressure, 0-5 Ibs. back 


pressure. 


Uf nihlow Engine Generators equipped with switchboards. Engines 


equipped with full floating pistons, lay shaft valve gears, 


bored guides, automatic lubrication and interconnectin 
Generator Sets 


piping. 


Installed new 1929—Used only during the winter months 
—Excellent condition 


Actual Photograph 365 KV A 
Skinner Uniflow Unit 


1875 KVA Westinghouse alternating cur- 18 rh D> kK VA Westinghouse 


rent generator 3 phase 60 cycle, 480 volts, 
3600 RPM, direct connected to Westing- 
house automatic extraction type condens- Automat Th Ext ract ion 
ing turbine, 175-250 Ibs. steam’ pressure, 


600 degrees maximum T.T., 0-25 lbs. ex- . a 


Generator equipped with air filter, exciter 
and switchboard. Turbine equipped with Actual Photograph 
3200 sq. ft. Wheeler surface condenser, 
pumps, air ejectors, interconnecting 
piping and cooling tower. 


Installed new 1923—Used only part time 
—Excellent condition. 


INTERNATIONAL 
POWER 

MACHINERY 
COMPANY 


UNION COMMERCE BLDG. 
TELEPHONE: MAIN 9514 
CLEVELAND 14, OHIO 


POWER © December 1945 ‘ 357 


ne. 
4 
aA 
= 3 


@ SEARCHLIGHT SECTION @® 


400 — 25/30 K. W. 


PORTABLE 
DIESEL GENERATOR SETS 


INTERNATIONAL UD-14's 
BRAND NEW-—SPOT DELIVERY 
RADIATOR COOLED-—SKID MOUNTED 


FULLY ENCLOSED 
60 CYCLE 30 CYCLE 


127/220 VOLT | 230/400 VOLT 


ROBERT SCHOONMAKER 


Port Washington, Long Island, N.Y. 
Phone Roslyn 1220 


‘ 
. 
bel 
MA 
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RECONVERSION 


CHANGES YOUR POWER NEEDS... 


hell Telephone: 
MARKET 41 80 


MOWER © December 1945 


T’S a matter of availability, speed, service and 

economy when you make equipment changes 
to meet new power requirements. You can easily 
solve this four-way problem by putting it up to 
O'BREN. We carry in stock a wide line of well known 
makes of new machinery for immediate ship- 
ment. Our engineers will gladly help you apply 
and adapt the equipment to your specific needs. 


If economy is your primary consideration, keep 
your capital investment to a minimum with 
O'BREN rebuilt power plant equipment. Rebuilt 
the O'BREN way means completely rebuilt, thor- 
oughly tested and guaranteed. O'BREN facilities 


NEW—-USED—GUARANTEED REBUILT MACHINERY CARRIED 


include extensive shops as well as steam and 
electrical testing facilities comparable to those of 
leading manufacturers. Exact testing under load 
conditions before shipment is your assurance of 
getting completely overhauled machinery into 
which we’ve built many extra years of useful life. 


If your problem is disposal of surplus equipment or 
an entire plant, O’BREN can help you here, too. For 
we are constantly seeking machinery of all types 
to meet the growing demands of our customers, 
Remember, you can buy from or sell to O'BREN 
with the same degree of confidence. And this 
service is just as close as your telephone! 


IN STOCK FOR PROMPT SHIPMENT 
POWER PLANT EQUIPMENT: Turbo Generators - Engine Generators « Diesel Engines 
Boilers . Motor Generator Sets - Electric Motors « Air Compressors - Pumps « Heaters 
-Complete Power Plants - METAL-WORKING MACHINERY: Machine Tools of All 


Kinds + Pipe Machines - Punches . Shears - Welders . Presses and Forging Equipment. 
REPRESENTATIVES IN PRINCIPAL CITIES OF THE WORLD 


Everything From a Pulley to a Powerhouse 


THE MACHINERY Co. 


NORTH THIRD STREET PHILADELPHIA 6, PA., U. S.A. 


AFFILIATED WITH 


T.M. REGISTERED U.S. PATENT OFFICE 


Cable Address: 


PHILADELPHIA’S LARGEST MACHINERY DEALERS AND EXPORTERS Bigeyiw PHILA 


| 
« 
= 
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3 PH. SQUIRREL CAGE ELECTRONIC Speed 
MOTORS 


Established 1910 


Dependable Rebuilt Electrical Equipment—1 YEAR GUARANTEE! 


A. C. GENERATORS 


230 V. D. C. Motors (Cont.) 


Regulated Motor Drive .Kw Make Voltage Speed } 10 GE. RF —400/1600 
Qu. HP Make Type Speed 1 150 G.E. 220/440 600 19 GE. RF 450/1800 
2 200 G.E. TS Synch 1200 1 100 West. 220/440 600 
300 KW West. SK 250 Volt D.C. West. SK 
Generator 909 RPM. 1 60 Elec.Mchy 220/440 900 8} West. SK90 350/140 
100 Al. Ch. 690 with 1 85 Burke 220/440 720 8 G.E. RL vis0e 
190 G.E. 440 ¥ PTA5S6 375 750 350 HP West. SK 250 V. D.C. 170 4 
74 West. SK 1450 
75 Al. Ch. 870 Complete with Pilot Generator, all D.C. MOTOR GEN. SETS 7} G.E. RC $180 
60/25 G.E. KG504 1750/860 contro! and necessary 4 unit Motor 7 Se: a4 ie 
60 Star A75 1750 Generator exciters. Al Gh. 850 
50 West. CCL 1150 2—300KW Burke 3 wire 250 GE RC 850 
125 Volt D.C. 900 RPM, RF  600/1 
50 Burke | 690 ph., 60 cycle, 4150 Volts 74 El. Dy. 550/1650 
50 West. cs 580 2 PH. SQUIRREL CAGE Synchronous, Factory Built. Wesson 
1215 Volt Direct Current, 
Lincoln 1150 =P Meh 74 Al. Ch. 
Wagner 850 Qu. ype = 720 RPM. West. Gr. Hd. 124 
est. 
U. 8. Vert.  CPU907 3450 GE. 19, 1350 110 V. D.C. Motors 
.E. ne 
30 Al. Ch. 70 40 Ai. Ch. 70 230 V. D.C. MOTORS 45 GE. Cc 1150 
fe $8 AL Ch 40 Qu. HP Make T Speed is kek: 1008 
= 60 G.E. LC 4450/1160 10 West.” SK 850 
liso Wat 1150 60 El. Dy. 253 .400/900 10 ELD 748 426/1275 
50 West. S8K150 550/1100 
1 West. ‘Ss 1150 25 Burke 900 45 Diehl 850 1 Diehl 230 
Die! 18167 15 GE. KQ502 1150 7} El. Dy. 58 450/900 
OE. KT312 1740 SLIP RING MOTORS KW Make Volts Amps Speed 
KMVi2D 1150 Qu. HP Make Type Speed GE. RO 
Cr. Wh. 1150 1 450 G.E. MT412 300 West. 900 
‘ eM. os H +4 1 250 G.E. IM 580 Louis Allis Encl. 900 250 G.E. 126 2000 720 
G.E. KT332 1160 1 360 El. Dy. New 1770 150 Cr. Wh. 125 1200 900 
10 Al. Ch. 60 1 100 GE IM 690 ox” cp113 875 100 Cr. Wh. 250 400 570 
Oo F.M. 60 1 100 F.M. FA 690 GE. CD83 1200/4600 100 G.E. 125 800 1150 
Diehl 60 | 75 «Al. Ch. ANY 575 R. &M. 1150 50 GE 250 200 870 
oF «(65 GE. MTC552 585 GE. RC on sage 
Went. C8584 — c $00 30 El. Dy. 600 50 1150 
eat. .E. el. 
Burke 1750 1 40 Wagner 1150 750 25 GE. 250 100 1150 
Wagner 220v P-W 1 40 F-M 870 GE. RC 1150 20 G.E. 125 60 1160 
3 40 West. cw 870 GE. cD 1150 20 West. 250 «80 1150 
G_E. Vert KT502 1160 1 40 G.E. MT312 570 Vert 15 Burke 125 120 900 
West. COL GE. RC $50 15 G.E 250 60 1160 
West. os 3 «60 SK 90/2500 19 Al.Ch. 125 80 1150 
IK 860 2 30 G.E. 00 TSA 690 Diehl 00/247 ‘ 
soo 25 Went, W 0 GE. RR 450/1800 10 G.x. 250 40 1150 
Wagn --W 20 2 25 Al. Ch. A 870 0 GE. 74 West. 250 80 1150 
720 1 26 Burke FMV3 870 GE 125 60 1150 
Went. 415 1 25 Howel SFs420 0870 Gvc s on 250 20 1188 
3 G.E. KT 3600 2 15 GE. MT502 1150, Dieh! 750 
12 18 West. C8 445 600/900 1 15 West Cw 870 West. SK 600/1200 5 West. 125 40 1160 
1200/1800 1 15 Cleveland MWI147 870 ) El. Dy. 450/1800 6 G.E. 600 9 1750 
THIS IS A PARTIAL LIST ONLY! 
i J i AN & COMPANY-146 Grand St., New York 13, N. Y. 
e 


CAnal 6-6976 


THE GLOW evectric COMPANY 


933-943 HARRIET ST. Phone MA. 3024 CINCINNATI 3, OHIO 


AC & DC MOTORS 
—GENERATORS 

SYNCHRONOUS MOTORS 

MOTOR-GENERATOR SETS 


ELECTRIC HOISTS 


IN EXCESS OF 12,000 ITEMS ARE AVAILABLE, TOO NUMEROUS TO LIST 


WE BU | 


IN BUSINESS SINCE 1905 


STEAM ENGINE-GEN. SETS 
SLIP RING MOTORS 
CONTROL EQUIPMENT 
PUMPS 


SURPLUS ELECTRIC 
EQUIPMENT 


TURBO GENERATORS 


750 KW.. 3 ph., 60 cy., 480V. 3600 Allis 
Chalmers to a Moore extraction type 
Turbine with board. 

500 KW., 3 ph., 60 cy., 480V. Westgh. 
non cond. Turbo Generator with 
board. 

937 KVA., 3 ph., 60 cy., 2300V. Gen. 
Elec. cond. Turbo Generator. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 


The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, Trans 
formers, Circuit Breakers, etc. Please 
send us your inquiries. 


What have you for sale? 


KEYSTONE 


Power Plant Equipment Company 
8403 Hegerman St., Phila. 36, Penne. 
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TURBINE UNITS—60 Cy. 
KW General Electric Cond. 
1—15300 KVA Westinghouse Cond. 

i— 7500 KVA General Electric Cond. 


FREQUENCY CHANGERS 
2—12500 KW G. E. 60/25 cy. 300 RPM 
2— 3125 KVA West. 25/6244 cy. 750 RPM 
\— 1878 KVA G. E. 25/60 cy. 300 REM 


2 

i— 6250 KVA General Electric Cond. i— 1500 KW West. 25/60 300 RP 
i— 5000 KVA General Electric Cond. 2— 617 HP Wickes, 250-ib., Bent Tube i— 1000 KVA Al. Ch. 25 /82i% cy. 78 RPM 

au, General Electric Cond. i— 612 HP Stirling 200-1 i— 750 KVA G. E. 60/25 cy. 300 RPM 
i— 2500 KV enera ectric Con -tb., ers 
i— 1563 KVA General Electric Cond. 2— 560 HP Erie City 460-ib. TRANSFORMERS—1 Ph. 60 Cy. 
i— 1§63 KVA Westinghouse Extrac. i— 484 HP Springfield 200-ib., Oil Fired I A West. 110,000-2300 V 
i— 625 KVA General Electric Cond. 2— 481 HP Erie Cl eld 225-ib., Pulverizer 225000 KVA G. E. 69300 Y-66000 Y V. Auto 
2— 625 KVA General Non-C. Erie ay ‘Stokers 3933 Melony 09000 /33000- 13200 
3— 2500 KVA Pitts. 66000-25400-12700 


D. C. TURBO UNITS SYNCHRONOUS MOTORS 


000 V. 
i—125 KW General Electric, 125 V. 1—1700 HP West. 60 cy. 2300 V. 300 RPM 
i— 75 KW General Electric, 125 V. i— 600 HP E. 66000- 


i— 25 KW Westinghouse, 125 V. i— 500 HP Ai. Ch. 60 cy. 2300 V. 450 RPM 4000 /22000-480, 
— 375 HP G.E. 60 cy. 2300 V. 1800 RPM i— 7500 KVA West. 33000-13800 


STEAM ENGINE UNITS—60 Cy. 


Vv. 3 ph. 
A Al. Ch. 38500/66000- Vv. 
1—i067 KVA Nordberg Uniflow 


(= 700 HP GE. 60 oy. 2300 V. 240 REM (Super) 


i— 625 KVA Ames Uniflow 200 KVA G. E. 33000-2300/4000 Y V. 
2— 480 KVA Skinner Uniflow i— 100 HP G.E. 60 cy. 4000 V. 1800 RP 3— 150 KVA G. E. 33000-2300 V. ¢ 
|— 375 KVA Nordberg Uniflow '4— 75 KVA > 33000-2400 V. New 


375 KVA Harrisburg Uniflow 
i— 350 KVA Ames Uniflow 

i— 325 KVA Skinner Uniflow 
i— 300 KVA Hamilton 4-valve 
300 KVA Skinner Uniflow 


G. E. 33000- 
Sunffi 40— 50 KVA G. E. 33000-2400 V. New 
__stouer 1m MOTORS 120 0 Cy. 50— 25 KVA G. E. 33000-24000 V. New 


. 264 00 V. 
4— 400 KVA Pitts. 2200/1 1000- 200 


i— 400 HP G.E. slip ring 3800 V. 
i— 150 KVA Skinner Unifiow = 3— 200 KVA G. E. 22000-230/460 V. 
i— 93.8 KVA Skinner Uniflow i— 300 HF West. stip ring 460 V. 1200 REM 1—10000 KVA West. 13200-4560 V. 3 ph. 
i— 150 HP G.E. slip ring 440 V. 450 RPM $088 KVA West. 13288-4588 V. 
2— 100 HP G.E. sq. cage 440 V. 720 RPM a 8. 


D. C. STEAM ENGINE UNITS 
i—500 KW Ames Uniflow 2 
i—400 KW Ridgway 4- Vv. 
i—350 KW Ridgway Uniflow 250 V. 
i—300 KW Skinner Unifiow 275 V. 
i—125 KW Ridgway 4-valve 250 V. 3-wire 


DIESEL ENGINE UNITS 
amg HP Fair.-Morse, 2300 V. 60 cy. gen. 


= 4— 1250 KVA Pitts. 13500-230/460 V. 

1 75 HP G.E. sq. cage 440 V. 514 RPM = 200 KVA G. E. 13200- 430 v Pyranol 
est. \. A 

MOTOR GEN. SETS~-60 Cy. 3— 75 KVA G. E. 6900-230/460 V. 

i—1500 KW Allis Chalmers 600 V. 3 A Penn. 4800-240/120 V. 

i—1000 KW General Electric 600 V. mo 3— 500 KVA Al. Ch. 4150-440 V. 

i—1000 KW Westinghouse 250 V. DC 3— 150 KVA G. E. 4150-220 V. 3 ph. 

200 KW Westinghouse 250 DC 

estinghouse 

i— 150 Westinghouse 250 DC OIL CIRCUIT BREAKERS 


625 HP Worthington, 240 V. 60 21000 A: 30 KV Kelman CB6 Outdoor 
i— orthington, cy. gen. elman utdoor 
V. 60 cy. gen. utdoor 
i— 440 HP Nordberg, 250 V. DC gen. ROTARIES—60 Cy. 3— 600 A. 15 KV G. E. FK0I39 Outdoor 
3— 420 HP Fair.-Morse, 2400 V. 60 cy. gen. 2—2600 KW General Electric 250 V. 2— 600 A. 15 KV G. E. FK037 Outdoor 
2— 400 HP LeRoi RXISV (gasoline) eng. only i—2000 KW General Electric 600 V. i— 600 A. 15 KV West. 0-22! Outdoor 
i— 375 HP Worthington, 240 V. 60 cy. gen. 2—1700 KW General Electric 250 V. — 400 A. 15 KV G. E. FHKOI35 Outdoor 
i— 375 HP Mcint. & Sey., 240 V. 60 cy. gen. i—1500 KW Westinghouse Fon . 3— 400 A. 7.5 KV G. E. FK0227 Outdoor 
i— 300 HP Moint. & Sey., 480 V. 60 cy. gen. 2—1000 KW Westinghouse 250 3— 400 A. 15 KV G. E. FK132B indoor 
i— 150 HP Superior, 240 V.60 cy. gen. i— 750 KW Westinghouse 228/275, ¥. 2—1200 A. 7.5 KV G. E. FKI32B Indoor 
2— 125 HP Winton, 240 V. 60 cy. gen. i— 500 KW General Electric i—1200 A. 4.5 KV Condit D-i2 Indoor 


PARTIAL LIST—WE HAVE ALL CLASSES ‘OF POWER EQUIPMENT 


ork City 7, 


DIESEL POWER 


45,000 Horsepower 


POWER PLANT EQUIPMENT 
Special Offerings 


FOR YOUR SELECTION 
Modern—Immediate Delivery 
COMPLETE PLANTS 


10,800 H.P. Busch-Sulzer—9,000 KVA-6 units 
13-44 Engine Generator Plants 


Engine Generator Sets 
1500 H.P,—] ity and Smaller 
: Electric Boat 
Fairbanks- Busch-Sulzer 
Superior MciIntosh-Seymour 
Atlas-Imperial General Motor 
uckeye De La Vergne 
Chicago Pneumatic a Rand 
Washington Iron Works Worthington 


PORTABLE POWER UNITS 


International Harvester Caterpillar Cum- 
mins Buda Super or Waukesha Sheppard 
Lisier Murphy Hercules 


IN STOCK—READY FOR SERVICE 
and Warehouse Jersey City, N. J. 
Specity Your Diesel Pewer Requirements 


A. G. SCHOONMAKER CO. 
Power Equipment 
50 Church St. Phone Worth 2-0455 


NEW YORK 7, N. Y. 
Business Established 1898 


TURBO-GENERATORS 
1—6000 KW. G.E. 2300/4000 
1—2000 KW. 600 V. Cond. 
1—1500 KW. 2300 V. Cond. 
1— 750 KW. 2300 V. Cond. 
1— 750 KW. 600 V. Cond. 
1— 500 KW. 550 V. Cond. 
1— 500 KW. 440 V. Non. C. 
1— 500 KW. 125 V. D.C. 
1— 375 KW. 440 V. Cond. 
1— 120 KW. 440 V. Non. C. 


ENGINE GENERATORS 


1—168 KW. 550 V. 
2—280 KW. 440 V. 
1—600 KW. 2300 V. 
1— 75 KW. Uniflow 240 V. 


TURBINES ONLY 
1—375 H.P. with gears 
1—210 H.P. Terry 250¢# 
1—100 H.P. G.E. with gears 


BOILERS 
1—1390 H.P. 400# Coal 
2— 480 H.P. 225# Coal 
1— 360 H.P. 190# Coal 
2— 300 H.P. 250# Coal 
1— 260 H.P. 200# Coal 
2— 175 H.P. 200# Oil 
4— 150 H.P. 150# H.R.T. 
2— 100 H.P. 135# Coal 
1— 70 H.P. Ames Ecom. 


MOTOR 


1—1250 H. P. G.E. Syn. En- 
gine Type 2300 V. 


AIR COMPRESSORS 


1—6700 C.F. 22# Turbine 
Driven 


1—1600 C.F. 50# Steam 
1—860, C.F. 50# Diesel 
1—1247 C.F. 55# Motor 
1—1214 C.F. 100# Motor 
1—600 C.F. 3507 Steam 
2—136 C.F. 100# Belted 


AIR TANKS 
3—10’ x 36” Mass. Std. 


CONDENSERS 


1—3100 Sq. Fe. Worth. 
1—1485 Sq. Ft. Wheeler. 


Write or wire for additional data and prints. 


A. LEE ELLIS €O., U. S. Mchy. Blidg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 
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JHE PICK OF POWER EQUIPMENT 
WATER TUBE BOILERS si 
4—1373 HP B.&W. 320-ib., Oll Fired 
i—1302 HP Springfield 400-ib., Pulverizer 
| 
1—2500 HP G.E. slip ring 6600 V. 253 RPM 3 : 
7 i—1000 HP West. slip ring 2200 V. 360 RPM 
| f 
150 
150 
76 
H 
| 
| | 
361 
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IMMEDIATE DELIVERY FROM STOCK 
TURBINE—GENERATOR UNITS 


le, 2300 volts, 3600 RPM, 2007 2400 000 BPD. 
cycle, volts, phase, cycle, volts, 
pressure, equipped with condenser 200+ pressure, equipped with direct phase, 60 cycle, ate velia, eae RPM, 
and auxiliaries. connected shaft exciter, condenser, 2004 pressure, equipped direct con. | 
switchboard and instruments. nected shaft exciter, condenser, 


4375 KVA G.E. condensing, 3 phase, 60 625 KVA Westinghouse condensing, 3 


3125 KVA G.E. condensing, 3 phase, 60 


cycle, 2300 volts, 3600 RPM, 2254 
pressure, 500° TT, equipped with 
either a surface or jet condenser, 
switchboard and instruments. 


KVA G.E. d 
volte, 3600 200%, 
500° plete with d ° 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 480 volts, 3600 RPM, 
175-200% pressure, 500° TT, complete 
with turbine driven exciter set, 
switchboard, Westinghouse jet con- 
denser and condensing auxiliaries. 


KVA Westinghouse non-condensing, 3 
phase, 60 cycle, 480 volts, 3600 RPM, 
200-250# pressure, 500° TT, 15 lbs. 
gauge back pressure, complete with 
switchboard panel and instruments. 


KVA Westinghouse condensing, 3 
phase, 60 cycle, 2300 volts, 3600 RPM, 
250% pressure, 500° TT, complete 
with direct connected exciter, surface 
condenser and auxliiaries. 


KVA G.E. condensing, 3 phase, 
cycle, 2300 volts, 3600 RPM. ss, 
complete with shaft exciter, surface 


switchboard and instruments. | 


375 KVA G.E. condensing 3 phase, 60 


cycle, 2300 volts, 3600 RPM, 150-200 | 
lbs. pressure, 100° SH, complete with | 
surface condenser. 


KVA Westinghouse non-condensing, 3 
phase, 60 cycle, 240 volts, 3600 RPM, 
175-200% pressure, 0-10 lbs. gauge 
back, complete with direct connected | 
exciter and switchboard. 


condenser. 
1875 ose 125 KVA G.E. non-condensing, 3 phase, 
cycle, volts, 10 - it VA Westinghouse non-condensing, 3 
pressure, 225°F. superheat, complete phase, 60 cycle, 480 volts, 3600 RPM, vale, BPM. 125%. 
with shaft exciter, switchboard, con- 175-200# pressure, 15 lbs. back pres- 10% gauge back, complete with di- 
denser and condensing auxiliaries. sure, complete. rect connected exciter. 


10 NATIONAL CITY BANK G1 


CHICAGO'S LARGEST STOCK GUARANTEED EQUIPMENT 


MOTOR-GENERATOR SETS SQUIRREL CAGE MOTORS A. C. GENERATORS FREQUENCY CHANGER 


Kw Make pe Volts AC Volts 3 phase, 60 cycle KW Make Volts 1—140 General Electric type 
Filfote 275 3/60/440, HP Make Type Volts Speed 300 480 900 460 volt, 300 RPM. 1570 amps, 12 
225 Ideal 115 = 60/2300 350 «=G.F. KT 440 1765 200 Westg. 2400 900 KVA, 0.9 P.F. 50° synchronous motor 
200 G.E. 250 Syn. 760/440 150 G.E. 1-K 440 1800 75 Burke ACI6 240 1200 with amort. wdg.; dir/conn, pA 
150 GE Syn. 3/60/2300 150 —G.E, K 440 1200 72 F.M AB 440 900 KW General Electric type 
100 G-E. 3 wire Byn 3/60/40 150 GE I-K 3b. 600 . Morse 1250M-300, 3 ph. 25 cy. 460 volts 
75 GE 125 Ina 3/25/220 100 G.F. KT 440 3450 75 G.E. ATB 230 1200 300 RPM, 1570 amps. 1250 KVA, 
75 G E. 125 Ind. /25/440 150(6) Al.Ch. AR 440 900 60 F.Morse D 2300 300 P.F, 50° A.C. generator with amo 
90 Wtg. 110 75 KVA 3/60/2300 150 Wtg. CS 2200 720 : wdg., with 33 KW G.E. 125 volt @ 
60 ALGh. 10 fea 3/60/2300 150 Al. Ch. 440 570 8 GE. ATI 240 900 
50 GE. 115 Ind. 760/440 575 three brg. unit suitable for operation 
35 G.E. 250 Ind. —3/60/220 from either end.) 
35 Century 240 Syn. 3/60/240 100 w . cs. 2200 1870 TRANSFORMERS MOTORS 
8 
SLIPRING MOTORS 75(9) Al.Ch. AR 3300 1565 KVA Make Pri.V. Sec. V ae 1 J 
3 phase, 60 cycle Woe 2200 870 2-667 Moloney 13200 460 
HP Make Type Volts Speed 72 KT 440 HP Make T Volts Speed 
800 We. cw 600 3— 500 G.E. 33000 480 ake Type Volts Spee! 
600 Al.Ch. ANY 2200 1180 Ger Ga $36 865 1— 100 G.E.3ph. 9000 230 1000 Wie. 
Wie Ser Wig.vert.CS 2200 1750 3— 75 3810 244/122 350 conds. 550 
G.E. 3b. IM 22 1298 GE. 2200 440/220 300 GE. TS” 2300 
300 G.E. IM 3200 GES KF 2200 1745s 20 GE. 2200 220/440 370 GE. 
200 F. Morse 440 600 40 G.E. KT 220 1745  15G.E. 1050/2100  2200/288 150 Burke 81375 2200 fit 
Ai. Ch “a 75 15GE 2400 ©=:120/240 Cr. Wh. 0 
33 40 Al. Ch. 440 850 -E. 75 GE. ATB 
i“ 28 Morse 2200/440 720.) 1—_ 74: G.E. 3 ph. 2200/3810 220/440 50 Ei.M. 240 
200 Ideal AV “ 1338 1— 1100/2200 220/440 10 GE." ATI 
6ABY 440 S80 35 Wg. CS. = 100 20 
100 IM 33000 100 Ge Er 1— Sorgel 140 220 
100 Wig. vert. CW 2200 1160 35 Ch. 440 680 5 GE, 1100/2200 110/440 VARIABLE SPEED 
100 Wests. fie GE” KF405 220-1760 1— GE. 1100/2200 220/440 D.C. Motors 
75 GE. MT 40 3 GE. 440 110/55 
60 Ain. ARY 339 600 30 GE. KT 220 860 3 Moloney 1150 115/230 pnd 
50 G.E MT 440 1800 30 G.E KT 440 900 Also New, All Kinds 25 Ww " 89 650 780 
60 GE IM 220 900 30(2) Wig. CCL 220 840 GE DEC 
60 Ai Ch. A. Ch. 860 20 Wig. 500/100 
SE. 30 0 600 -E. 
4) Warner THR 440 1750 25 ASO 220 ©1740 BOILERS GE 
40 Al. Ch, ARY 220 1160 25 Cr.Wh. 118Q 440 150 ‘Twin setting’ B & W Stirling. 12. ~Wtg. 5000/1000 - 
Weg. 20 GE. K F364 220 1760 ASME, 200 Ibs. all complete, ex- 10 El. Dyn. 600/120) 
35 G.E. IM 220 ©1140 This isa pertial I listing only, have cellent condition. 
25 G.E. 220 855 W from to 60 hp right i 2—400 hp. Casey Hedges, water tube & Burke AMI12__ 500/150 
This is a partial listing only. ~ + 4 Boilers, oil burning, 150 Ibs. 5 Burke WAMI2 6350/1900 


WE ARE ALWAYS IN THE MARKET FOR ALL TYPES OF GOOD MODERN ELECTRIC MOTORS, MOTOR - GENERATOR SETS 
GENERATORS, TRANSFORMERS, AND OTHER ELECTRICAL EQUIPMENT. SEND US YOUR LISTS FOR BEST CASH OFFERS. _ 


CHICAGO ELECTRIC CO. CHICAGO ILL 


362 POWER © December | 


@ 


ris is 4 
peration 


ORS 


@ SEARCHLIGHT SECTION @ 


4000-v. 


3750—KVA. G.E. Sur. Cond., 200+, 2300-v. 
3125—KVA. G.E. Sur. Cond., 200+, 2300-v. 
2500—KVA. G.E. Sur. Cond., 200+, 2300-v. 
2000—KVA. G.E., Non-cond. 200+, 2300-v. 
1875—KVA. G.E., COND. 200+. 
1875—KVA, Elliott 300+-G, 2300-v. 


Units Noted Below Are Now In Our Stock—All Are 3 Phase, 60-Cyclé, 3600-RPM 


7500—KVA. G.E. Sur. Cond., 190/375#: 2300-v. 
6250—KVA. G.E. Sur. Cond., 200, 2300+-v. 
5000 KVA. G.E., Sur. Cond., 200/400#: 2300/ 


-GENERATORS 


1565—KVA. G.E. Sur. Cond. 150+, 2300 
1250—KVA, Westinghouse, 200+, 2300-v. 
1250—KVA, Allis-C. Non-cond. 150+, 840-v. 
1250—KVA. West. Sur. Cond. 200+, 2300 
1250—KVA, Allis-C. Non-cond. 150+, 480-v. 
937—KVA. Allis-C. Cond. 200+. 
937—KVA, G.E., 200+, Cond. 2300-v. 


625—KVA, G.E., 200+, 2300-v. 


375—KVA. G.E., Cond. 200+, 2300-v. 


WILMS, WEAVER & CO. 


Steam Turbine-Generator Specialists 
4045 Penobscot Building 


Detroit (26) Michigan 


Reconditioned Motors, Genera- 
tors, Control Equipment, etc. 
Send for 32 page stock list. 
Electric Apparatus Repair Company 


Specialists on Rebuilding Motors 
Generators and Controls 


1410 No. 6th St., PHILA., PA. 


COMPRESSORS 


Over 150 in stock 


New and Guaranteed Rebuilt 
Medern Plant doing Medern Rebuilding 
From 50 CFM to 2500 CFM 


AMERICAN AIR COMPRESSOR CORP. 


Dell Ave. & 48th St., North Bergen, N. J. 


A. C. TRANSFORMERS 


2—20 KVA G.E.—60 CYCLE 
110/220 VOLT—110/220 VOLT 


ROBERT SCHOONMAKER 
P. O. Box 232 


Port Washington, L. |. New York 


SYNCHRONOUS CONDENSER 
500 KVA G.E. 4150/2300 v. 


WT BOILER 
403 HP Sterling 2504, with Wghse. stoker 


TRANSFORMERS 
3—333 KVA Wghse. 2400/4160-240/120 v. 


PUMPS (motor driven) 


1000 GPM Al. Chal. 246’ head 
340 GPM Worthington 208’ head 
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DIESEL ENGINE UNITS 
1500 KVA Woghse.-Am. Loco. 
739 KVA Woghse.-Am. Loco. 


DIESEL UNITS (belted) 


225 HP Superior 800 RPM 
150 HP Fairbanks “VA” 257 RPM 
55 HP Fairbanks 33D-12; 360 RPM 


MOTOR 
400 HP Wghse. 3/60/2300v. slip ring, 390 
RPM 


POWER PLANT EQUIPMENT CO., Inc. 


AC TURBINE UNITS 


$000 KVA G.E. 2300/4000 v. (bleeder) 
3750 KVA G.E. 2300 v. cond. 
1560 KVA Wghse. 480 v. (bleeder) 


750 KVA G.E. 2300 v. cond., 2504 
625 KVA G.E. 2300 v. cond. 

625 KVA Woghse. 480 v. cond. 

375 KVA G.E. 2300 v. non-cond. 
375 KVA G.E. 480 v. cond. 

50 KVA Terry 480 v. non-cond. 


UNIFLOW UNIT 
350 KVA G.E.—Ames Uniflow 
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SLIP RING MOTORS 


3-HP., 60.CY. 
or 
40 Al. Chal. 
G.E. 
250 G.E. 600 
250 . 440/550 G.E. 600 
250 440 Whse. 
250 550 Al, Chal. 
200 /440 G.E. 
200 2200/440 G.E. 
160 440 G.E. 
150 4000/2300 1 
1 2200/440° 
125 0/2200 G.E. 1 
125 440/220 G.E, 
138 G.E. (New) 
1 «440/220 G.E. 
100, 220/440 GE. 
100 220/440 G.E. 900 
100 440/ G.E. MTC 900 
Whee 720 
650 G.E, 900 
2200 G.E. 
$3} 2200 Whee, 
40 2200 ar. 
SYNCHRONOUS MOTORS 
3-HP., 60. cY. 
300 440/220 Al. Ch. 
110 440 Whee. 900 
100 3200580 Al. Ch. 1800 
100 440/ G.E. 
75 440/220- G.E. 


OUTDOOR OIL CIRCUIT 


1—New 400 Amp. 
Ep. 
interru 


empere 
_™ volt, 3 pst 


TRANSFORMERS 
60 CYCLE 


rr 


1 . 
3—100 kva., Whse., SK, 4200-460/230 V 


115. 
3—100 kva., G.E., type H-KR 6600/11430Y-2800 V. 
2— 15 type HE, 2300- 15. 
3— 50 kva., Moloney, 2300-230-115 
6— 50 kva., Whse., type BK, 13800-240/120. 
3— 50 kva. 000-2300. 


SQUIRREL CAGE MOTORS 
Volts Make Type Sveed 
GE. 1200 


F 


1800 

440/220 G.E. 51 
440/320 ET(Vert) 
i 
3300 G.E, KT 900 
2300 G.E, IE-K 1800 
220/400 G.E. EK 1800 


Motor. 
1—25 kw, 250 V, rpm, GE, conn. to 25 hp, 
ph 60 Bq. Cage 


A.C, GENERATORS 


1—375 kva, 514 rpm, 480/240 V, GE 
1—3250 kva, 600 rpm, 440/220 V, Al. Ch. 
1—110 kva., 900 r.p.m., v.. 

1— 96 kva., 360 r.p.m., 480/240 V., G.B. 
1—623% kva., 1200 r.p.m., 2200 V., Cr. Wh. 


BRONZE ALLOY 
IRON METALS 
ELECTRIC—STEAM—GASOLINE DRIVEN. 


All Makes — Capacities — Pressures. 
Centrifugal — Rotary — Plunger—Turbine. 


MOTORS 1-2-3 pu. & 


STANDARD EQUIPMENT—UP TO 200 H.P. 
Generators—Welders—Dynamos. 
New & Rebuilt Guaranteed Machines. 


TURBO BLOWERS 


SPENCER—INGERSOLL RAND—ALLEN 
BILLMYRE. For Heat Treating—Brazing 
Furnaces—Smelting—Vacuum Duty Etc. 


TURBINE PUMP STEAM 


VERTICAL ENGINE 
vacuum RETURN UNITS 


458 SEVENTH ST. 


AIR COMPRESSORS 


ALL TYPES — CAPACITIES 1 to 1000 “CFM” 
Electric—G li St Driven. 
For Industrial—Mine Construction. 


VACUUM UNITS 


FOR STEAM — AIR — GAS — FLUIDS. 
All Makes—All Capacities—tTested. 


FANS — EXHAUSTERS 


CAPACITIES FROM 25 to 100000 CFM. 
VENTILATING — SUCTION — BLOWING. 
Air—Dust—Gases—Steam Vapors. 


MACHINERY 


CHEMICAL & INDUSTRIAL EQUIPMENT. 


GUPERIOR EQUIPMENT 


138 Grand St., N. Y. C. Tel. CAnal 6-6983-4 


[Power EQUIPMENT COMPANY 


OIL—AIR 
CIRCUIT BREAKERS 
4—500 A GE FK 12 8 PST 
15,000 V. Handle. Trip 

Coils and Currents. 

-— A Conduit EA 600 V. 
3 PST Trip Coils 
and Curre 

1—1200 A. GE “FK 132 A 8 


PST 7500. Handle with 
and Current 


- A CK 3 air PST 600 V. 
& 


1—3000 A GE FK 25 Oil Breaker 3 PST 600 V. 
Solenoid operated with currents. 


SEVERAL HUNDRED OTHER ITEMS IN STOCK 
ABOVE ONLY SPECIALS—ALL REBUILT—STOCK SHIPMENT 


Sq. Cage—220/440 Cy. 3 ph. 


2 100 3: E. Ik 1800 

1 150 West. cs 1800 

Slip  biaw—220/440 Vv. 60 cy. 3 ph. 

1 Cw 

1 $0 bh E. I-M 900 

1 60 G. E. I-M 900 

1 wor ow 308 

Varia peed 230 v. 

1 West. 400/1600 
1 35 West. Sk 400/1200 
1 50 West. 500/1500 
1 50 G. E. cb 400/1600 


154 ANDREWS ST. 


Tel. MAin 568 or 569 


ROCHESTER 4, N. Y. 


HOBOKEN, N. J. 


HP Engine KVA Gen. Year 


1800—Alco 1500 West. 1941 


1000—MclIntosh- 

Seymour 1000 G.E. 1931 
860—Alco 750 West. 1938 
750—Superior 600 G.E. 1933 
750—Enterprise 25 G.E. +1939 
375—MclIntosh- 

Seymour 372 G.E. 1938 
375—Fairbanks- 

Morse 300 F.M. 1937 
360—Fairbanks- 


Morse “32” 300 F.M. 1932 
330—G.M. Winton 282 G.E. 1937 
262—Buckeye “EB” 219 Ideal 1938 
240—Buckeye “P” 187 Ideal 1932 
150—Buckeye ““E” 125 G.E. 1937 


125—Buda “LD” 

909 (2) 93 G.E. 1938 
100—Internation- 

al (New) 50 G.E. 1945 
50—Internation- 

al (New) 30 E.M. 1945 


ROBERT SCHOONMAKER 


Diesel Sales Engineers 


Port Washington. Long Island. NY 


Phone Roslyn! H 


4—150 HP HRT Boilers, 130 tbs. pressure. 
i—200 HP Firebox Pres. 
2—150 HP Scotch Marine Boilers, 125 tb. Pres. 


NELSON MACHINERY COMPANY | 
Green Bay, Wis. 
HOME OF THE “PACKERS” 


APPLICATION | ENGINEERS 


2—200 KW Syn. M. G. Sets 440 AC—250 DC. 
96 and 48 KW—240 V. AC unifiow engine sets, 
375—KVA—480 V. 4-Vaive Ball engine set. 

120 HP Fairbanks Morse diesel engine. 

3000 HP—i20 rpm GE slip ring motor and centrol. 
Complete diesel plant (3) 180 HP 240 V. AC units, 
All Inquiries Receive Prompt Attention. 


HOWARD B. JOHNSON & ASSOCIATES 
53 W. Jackson Bivd. Chicago 4, lil. 


TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 

ATLANTIC TRANSFORMER co. 


For Sale 
LARGE OVERHEAD CRANE 


(150 ton capacity), 30’ span 5 motor—%/60/4# 
cab controlled. 2—25 ton auxiliary hoists. 
(Write for complete specs.) 


{Ron & ‘STEEL PRODUCTS, INC. 


Transformer ists 
5143 N. 2nd St. Phila., Pa. 


ard Ave., Chicago 33, Illinois. 
“ANYTHING: IRON or STE 


364 
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| 
BREAKERS 
T PK. 
eit. 25,000 
te s Pr's, etc, 
¢ D 12, Condit, 
FK 25, General 
Electric, 3 pst, volt. 
MOTOR GENERATOR SETS 
230/460, 1—75 KW, 250 V. 850 RPM, conn. to 110 HP, 440/ 
220 V. Sa. Cage Motor. 
75 V. 1—50 KW, 250 V. 850 RPM, Whse. conn. to 75 HP, 
: . 440/220 V. 3 ph. 60 cy. Sa. Cage Motor. 
, 1—50 KW., 1235 V., 1200 RPM. Whse conn. t 
ee. 75 H.P. 2200/2230 V.; 3 ph., 60 cy., Ba. Cage i 
3—100 kva., G.E., type H-KDD, 6900/11950Y-230/ 
STEPHEN HALL & CO. 
HARRY J. RICE pres. | 
DIESELS | 


G) SEARCHLIGHT SECTION @ 
REBUILT POWER EQUIPMENT 


SLIPRING MOTORS—3 PH., 60 Cy. z. 450/900 RLG. D.C. CLARK CONTROLLER 
Volts P. . 300/900 SK-191 1—250 HP Clark Vari time magnetic controller 230 v. 
SERIES WOUND MOTORS 
Volts R.P.M. 
rt 50 MOTOR GENERATOR SETS & ROTARY 


CONVERTERS—250 V. D.C. 


—5 kw. Allis Chalmers 1150 rpm. Gen. on, cm. 
_ Were” 1150 to 220/440 
rpm. r. 
ALTERNATING CURRENT MOTORS tg. 220/440 1 v3 3 ph. 60 cy. Induction Motor. 
E 1 10 SK 1150 rpm. Gen. dir. conn. to 220/ 
3 ph. 60 cy. : 550 $90 ¢r Ny 60" cy. Induction Motor. 


SSSSSSSeSe 09S SE 


Make Volts R.P.M. Type eee 
E. 
440 440 v. 3 ph. 60 cy. Induction Motor. 
West. a 1—25 kw. ie] 1750 rpm. Gen. dir. conn. to 220/ 
0 — es rpm. r. conn, 
Allis Chal. 220 1760 TRANSFORMERS . $ ph. 60 cy. Induction Motor. 


est. - West, 275 rom. Gen. belt driven by 100 
Allis Chal. 00 1 ph. 60 Cy. *, if oto . 
r 


31V . 250 v. 575 rpm. DC Gen. 

1-12 : . to 440 v. 8 pk. 60 cy. AC Motor. 

1 .E. b 1—75 kw. West. 600 rpm. Gen. dir. driven by 100 HP 
.E. . 220/440 v. 3/60 600 TP rpm. Burke Motor. 

4 150 kw. West. 250 v. 900 rpm. 


G.E. 
Westg. 
VARIABLE SPEED MOTORS— 
230 VOLT D.C. 


Make a Type 
Jantz-Liest R1-DC 
Roth 500/1000 RS 


Syn. 220 v. S$ ph. 


125 volts 


**2a00 1100 80/24 . 1—3 kw. Wotton Vert. 88/110 y. DC 1750 rpm. M.G. 
1100/2200 Pittsburgh Set Motor rated at 4 HP 220 v. 1 


RLC-114 
SA 


oo 


Www = 
o 


LC-8 
80L 
BA 


ass 


ph. cy. 
8-6 112.5 2400 is Chal. Gen. dir. conn. 
LC 3 +2200 20/440 to 3 ph, 60 cy. 220/440 AC Induction Motor. 
150 2200/2300/2400 220/230/240 G. E. 1—10 kw. West. Pa vy. DC Syn. Converter 1600 rpm. 


8K-110L | 3 250 6600/5940 2300 Wrst. 3 ph. 60 cy. A. 
WRITE, WIRE OR PHONE YOUR ELECTRICAL NEEDS—SEND FOR STOCK LIST, LIST YOUR IDLE EQUIPMENT WITH US. 


Duquesne Electric & Mfg. Co. 


Pittsburgh 6, Pa. 


MOTORS + GENERATORS - TRANSFORMERS 


MOTORS REBUILT MOTORS Make Type RPM Serial No. — 
3 phase, 25 cycle, 220/440 Volts 3 Pease 60 * Volts 25 Westinghouse os. 1200 2318625 
HP . Make Type RPM Serial No. Croc oker- Wheeler cs 600 . 4 3 1 Wi ingh cs 4 i 


CCL 
KT327 75 18 
I-K 


00 v.) 

( 
0 v.) 
00 v.) 


Westinghouse 


General Electric 
General Electric 


Westinghouse 
(2200 -¥.) 
General Electri 


General -K 2246834 . 
Genera! 


300 Gener: 235774 
General 


General 


rmor 

Crocker Wheeler 
Westinghouse M 
Fairbanks-Morse 


SLIP RING MOTORS 

3 Phase 60 cycle 220/440 Volts : 

Type RPM Serial No 

West 2 

G MT332 545 388901 
Westinghouse HF 

Cw748 

Allis Chalmers 3 bearing 


festinghouss 
Vestinghouse 


2246835 

I-K 365 2246834 

ach. 

ATI fern} 875 375 695425 


MOTOR GENERATOR SETS 


1—50 KW Gen. Elect. BEG 1000 
Bearing Mactory Built Motor Type I. Form K. 
3/220/60/1200 


es) 
General Electric 
General Electric 
Reliance 
Allis Chalmers 
Westinghouse 
ance 
General Electric 


General Electric I-M 
General Electric I-M 
MAGNETIC CONTACTOR 


00 HP. Gen Elec. Type CR 7006. Form D12D. 
3/60/440 Volts. 


25 CYCLE GEARHEAD MOTORS 


2—3 HP. Gen. Elect. Shaft Speed 30 RPM. 
6—1% HP. Gen. Elect. Shaft Speed 99 RPM. 
4—4% HP. Gen. Elect. Shaft Speed 97 RPM. 
3—5 HP. Gen. Elect. Shaft Speed 30 RPM, 


Westinghouse 
Robbins-M yers 
Tri h 


ump 
Westinghouse 
Westinghouse gs 
Westinghouse 


1—125 250 V DC 1200 BPM, direct 
connec to 180 HP. Ridgeway Motor 3/60/440 
Volts. 12001 RPM DC. Panel and Starting Com- 


TRANSFORMERS 
3— 15 KVA Niagara—New—OISC 60/1/2400/120/240 Westinghouse COL 180 00321 WELDERS 


6—100 KVA Niagara—New—OISC 60/1/2400/120/240 Westinghouse CCL 1—300 AMP. Lincoln Shield Arc—60 cycle. 
3—150 KVA Niagara—New—OISC 60/1/2400/240/480 (2200 *( 1—400 AMP. Lincoln Shield Arc—25 cycle. 


_ 124 CHURCH ST. BUFFALO, N. Y. CL. 4758 
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H 
H 
i H 
im: 
i 
H 3 
i 
3; 
i 2° 18 
200 22U/ M- 15 Cr. Wh. 20 70 
H = 400 Westg. 2200 435 CW-1214 25 West. 230 600 MT 
i 70 
H 
_ 
P, 
te 35 
i 
60 48 
100 
175 
200 
; 3 5 2200 110/220 Packard 290 HP 440 v. 3 ph. 60 cy. West. Syn. Motor. 
H 3 5 2200 110/220 Cr. Wh. 3—250 kw. Cr. Wh. 250 v. 500 rpm. DC Gens. with j 
16 220: 1934/38 6 El. Furnace 3—250 kva. Cr. Wh. 25 cy. 
1150/2300 115/230 Maloney Motors. 
i 330/110 440/220/110 West. 
a 3 Vest. 
i 2300 110/220 West | 
= H 
i 10 Westg. 5665/1130 
10} GE. 625/1250 j 
i 
i 
i i 
i 
8 
3 
39 
38 
i 
37 
32 | Allis Chal. 00 4572596 
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DIESEL ENGINES 


STATIONARY — MARINE 
FROM 10 HP TO 2350 HP 
DIESEL GENERATING SETS 


ALL MAKES 
AND SIZES 


‘ALJON ELECTRIC DIESEL CO. 


151-55 Washington St., Brooklyn, N. Y. 
WE OWN THE LARGEST DEALER STOCK 


D.C. MOTOR GENERATOR SETS TO 75 KW @ HIGH CYCLE GENERATORS 
Send For Our Latest Stock List 


WURTH ELECTRIC MOTOR COMPANY 


Motors, Generators, Alternators, Frequency Changers. 


141 GRAND ST.—CAnal 6-6138-— NEW YORK CITY 


WURTH for 
A.C. GENERATORS 


LARGEST STOCK OF A.C. AND ‘D.C. MOTORS FROM 5 TO 200 H.P. 


3 PHASE—1 PHASE 
15 TO 62/2 KVA 


FOR SALE BY OWNER 
1—500 KW General Electric 


condensing turbo-genera- 
tor complete, exciter on 
shaft, water rate 15.5 per 
KW hour, 220-440 or 2300 
Volts. 


BOILERS 


pound per hour 
water tube boiler, 250+ 
pressure, with Riley Super 
stoker, superheaters, 

‘soot blowers, piping, 
valves, panel board, etc., 
forced and induced draft, 
motor driven fans. 


3—600 H.P. forged steel sec- 
tional header B&W water 
tube boilers. 


A number of turbine driven boiler feed 
pumps, oil pumps and ball valve pumps. 


We buy complete plants outright 
WHAT HAVE YOU FOR SALE? 


HOWE BROTHERS 


324-328 Pearl St., New York, N. Y. 
TEL. WORTH 2-2708-2709-2710 


75 KW - AC 


BURKE GENERATOR 


3/60/240 - 480 volt—1200 RPM 


ROBERT SCHOONMAKER 
P. O. Box 232 
PORT WASHINGTON, L. |., NEW YORK 


A Few of Our 
MANY EXCELLENT OFFERINGS 


3—260 HP 160% Heine Watertube Boilers. 

6—150 HP, 100 to 150 Ib HRT Boilers. 

1400 HP, 400 tb. Pulverized Fuel Boiler. 

1500 KW 2 unit Turbo plant complete; bollers, 
Conveyors, Bins, Pumps, Ete. 

100, 450, 860, 1170 HP Diesel Units. 

25 ton Plymouth Standard Gauge Locomotive. 

10 “0 50 ton capacity Steel Derricks. 

10 ft. to 80 ft. Long Steel Sheet Piling. 


Pite Hammers and Extractors, Hoists, ete. 
Try us—When Buying or Selling. 


Mississippi Valley Equipment Co. 
St. Louis 1, Mo. 


507 Locust St. 


(2) ERIE CITY WATER TUBE longi- 
tudinal drum straight tube boilers, sin- 
gle independent settings & supports, 
complete in every detail including Com- 
bustion Engineering Co. Type-E, stokers 


designed for bituminous coal, brick ~ 


work removed, immediate delivery. 
NOTE: Boilers will be dismantled 

=» and NEW TUBES furnished 
for EXPORT. Heating surface 4050 sq. 
ft. (405 HP.) 160#, 7% years actual 
service, OHIO, PENNA. & ASME ST’D. 
stamping, Drawings & data sheets 
available. 


H. P. BREARLEY. 
3423-91st St., Jackson Heights, N. Y. 


STEAM PUMPING ENGINES 


i—Snew 8MGD C&FW cr. Com. Opp. Type Cond. 
26x54x17x36, with waterworks type condenser. 
Cr. Com. Opp. Type 


x x waterworks t: con. 
1—Allis-Chal. 4 mgd. cr. com. cond. 


x . & Fly wheel LDG 
Valve gear, 1 MGD. size 10/3027 %x18, 


PUMP VALVES 


Birch Valves for all types of reciprocating pumps. 


STEAM GENERATOR SET 


West. AC 125 KVA, 2300 V 3/60 225 RPM bw 
West. DC Gen. H Eng. 
Switchbd. Stm. Press 140%. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick St. Chicago 10, Ill. 


ELECTRICAL EQUIPMENT 
FOR 
INDUSTRY 


LET US KNOW YOUR REQUIREMENTS 
MERCURY ARC RECTIFIERS 
1—1560 KW, 250 V—DC, 22008 V—AC, 3 PH. 
1—1008 KW, 250 V—DC, 4068 V—AC, 3 PH. 
2—1008 KW, 600 V—DC, 4000 V—AC, 3 PH. 
MOTOR GENERATOR SETS 


1—150 KW, 275 V—DC, 2308 V—AC, 3 PH. 
1—108 KW, 275 V—DC, 2308 V—AC, 3 PH. 


JOHN D. CRAWBUCK COMPANY 


714 Ark Way North Side Pittsbergh 12, Pa. 


SUPPLY CO., 
| 
LARGE SURPLUS STOCK 
STEEL-WROUGHT IRON-CAST IRO | 
BRASS-COPPER-CEMENT LINED PIPE 
Power Piant Valves & Engineerin 
Specialities Fairbanks 


Iv 
313 East st Street, N.Y. 
Phone MUrray Hill 3-3408 


FOR SALE 


360 HP Fairbanks-Morse Y-VA, 14x17 full 
diesel, cold start engine, direct connected 
to—300 KVA 3/60/2300 vt. complete 
w/switchboard and starting equipment. 
240 HP Fairbanks-Morse Y-VA mod. 32, 
4 cyl. 14x17 full diesel engine, direct con- 
nected to—200 KVA 3/60/2300 or 440 vt. 
generator, complete w/switchboard and 
starting equipment. 


GENERAL MACHINERY & EQUIPMENT CO., 
809 Woodland Ave., Telephone Victer 0018 
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TURBO-GENERATORS 1931-1941 


1500 KW Elliott-300#-213° Cond. 

3000 KW Westinghouse Bldr. 

1250 KW G.E, Cond. 

1250 KW G.E. Bleeder 

Turbo NC Wemco 300#-40# BP (No 
Gen.) 

Smaller 2007-400# Cond. & NC Units 

6000 KW-250# 200° SH; 4000 KW-200# 

4000 G.E. 200# 1250 SH 2300 v Surf. 


Cond. 
3900 KW-200#% 2500 KW-175# Cond. 
Units 


BOILERS—200# or Better 


1400 HP Sect. Hdr. 400# Pulv. 

1000 HP Edgemoor 200# 

770 HP B&W Sect. Hdr, 225# 

600 HP B&W Sect. Hdr. 200# Stkrs. 
2—850 H.P. 250# bent tube oil and 
gas fired 


UNION TRUST BUILDING 


RELEASED POWER EQUIPMENT 


1400 H.P. Box Header 200# 100° S. H. 
250% water walls 

650 H.P. 225# 100° S. H. Box Header 
all aux built 1930 

150 H.P. Erie City Economic 100# 
Stoker and stack built 1939 

Diesel-Electric units 100-1200 KW 
Modern Owners Exclusive Offerings 

520 HP B&W Sect. Hdr. 225# Stkrs. 

365 HP Edgmrs. 1-313 250# Stkrs. 

2—300 H.P. straight tube 250# Stoker 

Several HRT’s, Scotch Marines 150-250 
HP 


1600 KW SKINNER 250 V D.C, GEN- 
1—750 K.W. AMES UNIFLOW a 


PAUL STEWART & CO., INC. 


Over 50 Years of Service 


SPECIAL 
SKINNER UNIFLOW SETS 


ERATOR NEW 1932 


GENERATOR. COMPLETELY 
BUILT 


CINCINNATI 2, OHIO 


SYNCH. CONVERTERS 


500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 


MOTOR GENERATORS 


300 KW G.E. SYN. 600 V. 2300/4000 A.C. 1200 RPM 
300 KW G.E. SYN. 275 V. 2300/4000 A.C. 1200 RPM 
300 KW WEST. SYN. 250 V. 2300/4000 AC. 900 RPM 
300 KW WEST. SYN. 250 V. 4000/6600 AC. 900 RPM 
150 KW. WEST. SYN. 600 V. 2300/4000 AC.1200 RPM 
Each unit listed above is owned by us and 
is available now for immediate purchase 


WALLACE E. KIRK CO. 


Incorporated 
502 Grant Building, Pittsburgh, Pa. 


—-TRANSFORMERS-— 


3—833 KVA 13200-240/480 V. 


PUMPS 


Rebuilt & Guaranteed 


PUMPS—Large stock centrif- 
ugal—turbine—piston 


STEAM PUMPS—Duplex - Sim- 
plex Reconditioned and 


3—667 KVA 6900/12000Y-2300 V. guaranteed 
“ 4—500 KVA 6900/11950Y-2300 V. BOILERS—stacks—Engine Gen- 
3—-333 KVA 69300-480 V. 
3—200 KVA 22000/11000-230 /460 V. 
One Year Guarantee 
THE ELECTRIC SERVICE CO., INC. LOU COHEN & CO. 
“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M Sinee 191 CINCINNATI 27, OHIO 
SOMPLETE POWER PLANTS FOR SALE 
STEAM—ELECTRIC—HYDRO—DIESEL New and guaranteed used steel 
“Export Orders Carefully Executed” pipe in large quantities up to 36” 
. SPECIAL OFFERINGS inclusive, also, new and guaran- 
Heine Bollers 2008 212800 Gen, Turbe-Generater Condensing teed used boiler tubing, steel 
750 W. Sterling Bollers 200¢ 2— 2500 G.E. Turbo-Generator Condensing 
or 2— 600 Edge Moor 200% Stokers ix 2000 WE. Cont valves, fittings and pumps. 
Smaller Boliers und Fire Tube Bollers also Several 500 KWs. & Smaller. And Non-Cond. Units Jos. Greenspon’s Son Pipe Corp. 
| 50 Ton 69'-10"' Overhead Traveling Crane. a NATIONAL STOCK YARDS 
1. CHARLES B. REARICK 30 CHURCH ST. NEW YORK St. Clair County, Illinois 
: DIESEL UNITS 
VW V = S 1550 HP. Elec. Boat Engine 480 rpm. 
300 KVA Fairbanks Morse 2400 
250 KW Ingersoll Rand ~. Vv. 
B 0 L E RS A 
te METROPOLITAN 20,000 Gal, Stee! Tanks. 
ities for Olt, A Cc TR ANSFORM ERS 
and 
507 FIFTH AVE., NEW YORK CITY Gall’ Murray” Will 2-3400 
MURRAY HILL 2-5740 y SKETON PIPE & FITTINGS 
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DIESELS 


Modern 
Fairbanks Morse 
Generating 
Station 


MODELS 32 E 14 
300 R. P. M. 


350 KVA., 3/60/2400 
1—375 H.P., 312 KVA., 3/60/2400 
1—350 H.P., 294 KVA., 3/60/2400 
1—225 H.P., 185 KVA., 3/60/2400 


COMPLETE—NOW OPERATING 
VOLTAGE CHANGED TO SUIT 


SWEET WATER COOLING 
SYSTEM 


REBUILT—GUARANTEED 
ROBERT SCHOONMAKER 


Diesel Soles Engineers 


Port Washington. Long Island, N.Y 
Phone Roslyn 1220 


1—420 H.P., 


SEARCHLIGHT SECTION @® 


NEW AND REBUILT ELE 
FOR MINES AND MILLS 


Converters, Motor Generator Sets, A.C. and D.C. Motors, 
Control Equipment and Transformers. 


Available items to numerous to list 


C. B. LOCKE COMPANY 


P. O. BOX 3227 


Phone 38-136 


STRICAL EQUIPMENT 


CHARLESTON, 32, W. VA. 


4150 V, 60 CY, 3 PH. 


PRAC. NEW--20" and 24" VALVES—ELLS——TEES 
1—250 KW 480 V. ENG. SET, 4 VALVE 
2—50 KW OIL ENG. SETS, 480 V. 
250 HP 160" WATER TUBE BOILER AND STOKER 

ROSS POWER EQUIPMENT CO.., Indianapolis 4, Ind. 


1—150 KW 480 V. ENG. SET. 


4000 K.V.A. TURB 


COND. OR NON COND. 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 
several attractive assorted sizes. 
Special Offer 
400-HP....175 Ibs. 

Stirling Boilers 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 
Telephone Harrison 0755 


PRICED FOR QUICK DISPOSAL 


INSTRUMENT 


All New .. 


520) 
34-13,800 ‘volt ‘with aH. V. Bushings & 
Fuse Clip 
Type U-15 “indoor Dry Type Current 


Cat. Sec. = 340) 
53-4000/5 pee 3-3000/5 Amp. 
3 1200/5/6 Amp. 4-2500/5 Amp. 
5-4000/5/5- — 3-4000/2500-5-5 Amp. 
ype ndoor } ype Current 
(Cat. Sec’ 45%545) 


5000/6.25 Amp. 
2-5000/5/6.25 Amp. 


KELLY & CO. 


2007 Olive St. Louls 3, Mo, 


PRICED TO SELL 


1—1000 GPM Allis-Chalmers centrifugal fire pump 
125% pressure direct connected on base to Allis- 
Chalmers steam turbine drive. 

I—IR 300 CFM cross-compound 300 RPM air-com- 
pressor cylinder 11” and 7” by 10” belt-driven by 
ng Westinghouse 3/60/2300 volt slip-ring 
motor. 

i—IR 300 CFM, Type 10 cross-compound steam 
driven air-compressor air-cylinder 12” and 7'/2” 
by 12” 100% pressure, 

i—250 HP Casey-Hedges water tube boiler 1507. 

1—150 HP Scotch Marine boiler 150%. 

i—500 KW GE steam turbine 150% steam condens- 
ing direct connected to 500 KW 3/60/2300 voit 
3600 RPM GE turbo-generator with wheeler 
surface condenser. 

3—728 HP each Erie City boilers Type No. 6-S ver- 
tical bent tube water tube. ASME code 180% 
with individual stacks. 

I—GE 1250 KW 3 stage steam gage 
surface d direct c GE 3/60/ 
2300 volt 1250 KW turbo- a My, 1.00% P.F. 

i—Westinghouse Extraction Type condensing steam 
turbine 5% to «2 extraction with condenser 
direct connected t 
Westinghouse 940 KVA 3/60/2300 volt generator. 

i—GE 600 KW 175% Form B 4 stage surface con- 
denser steam turbo direct connected Ao _ 3/60/ 
2300 volt 600 KW PF.8 turbo-gener: 

i—Atlas steam engine full corliss single 
eccentric, 11’x19" face fly wheel ley. 

1—250 KVA Westinghouse 3/60/240 volt 900 RPM 
generator Serial #2465434 con db 
reducing gear on common Cl base to: 
Westinghouse non-condensing r+ turbine Ser. 

#8718 single wheel type, 5904 RPM complete 
with Switchboard and belted exciter. 

1—150 KW Western Electric belt-driven generator 
3/60/440 volt 600 RPM Ser. +3691! with Rails 
and Switchboard. 


RALPH H. ROGERS & CO. 
306 Millsaps Bidg. 
Capital & Roach Sts. Jackson, Miss. 


DIESEL POWER PLANTS 


1—100 HP Fairbanks-Morse type Y 
1—100 HP Fairbanks-Morse Y.V.A. 
1—150 HP Fairbanks-Morse type Y 


The above engines direct connected to 
3 phase, 60 cycle, 2300 volt, AC gene- 
rators with exciters, switch boards and 
air starting eouinment. This is a com- 
plete plant and has not been dismantled. 


BERT TOLBERT MACHINERY CO. 


505 W. Weatherford, Ft. Worth, Texas 


FOR SALE 


Power plant equipment. Steam, Dicesl, | i 
electrical, boilers, engines, turbines, gen- 
erators, new or used. ; 


PENN MACHINERY COMPANY 
Jackson, Miss. 


IMMEDIATE DELIVERY i 


Westinghouse Graphic, KV-A Meter. 


Type RI—KW Demand—KW Hours—KV-A : 


3 Wire 
ENGINEERING EQUIPMENT CO. 


Fairmont Ave 
Philadelphia 30, Poses. 


“400 KW STEAM GENERATOR SET 


400 KW Westinghouse 3/60/2300 or 440 vt. genera. 


tor, direct connected to—Allis Chalmers 4-vaive 
Corliss type full releasing steam engine. 26x37, 
complete w/panel board, voltage regulator, fleld 
pion Exceptionally good condition. Priced 
reasona 

GENERAL MACHINERY co. 
809 Woodland Ave., Kansas City, 6, le 

Telephone Victor 0018 


WRITE FOR 24 P. CATALOG OF 


—— AND INSTRUMENTS 


VOLTMETERS BRIDGES (Wheatstone) 
AMMETERS MEGOHMMETERS 
MICRO RHEOSTATS 

AMMETERS VARIABLE 
OHMMETERS TRANSFORMERS 
FREQ. METERS RELAYS 


ELECTRO 


329 CANAL ST., N.Y. 13, N.Y. 


WATER TANK & TOWER 


60,000 gal. capacity tank on 98' tower 
with riser pipe 


IRON & STEEL PRODUCTS, INC. 
13488 S. Brainard Ave., Chicage 33, Ill. 
“ANYTHING containing IRON or STEEL" 


FOR SALE 
One Dayton Ram Type Boiler Stoker 


Feeding Capacity 950-2400 lbs. per pany 
H.P. 3-10. Never removed from crat 
Will sell at a sacrifice. 
THE SIEMON CO. 
State & Dewey Sts. Bridgeport 5, Cont. 
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NEW and USED EQUIPMENT AVAILABLE 


Power Plants, Sub-Stations, pamitedee Lines and Construction 
Send for new list to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK 6, N. YU 


POWER December 


Demand—KV-A Hours—15 Min Int. 3 Phase : 


= 


mp. 
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IN STOCK! 


ELECTRIC MOTORS 


D.C.—230 Vv. 10 to 15 
ALL MAKES AND TYPES 


D.C.—115 V. 1/3 to 25 H.P. 
ALL MAKES AND TYPES 


induction Type—220 V.—2 Ph.— 
6 


Cy. 
i—5 H.P. Burke—Type EB 5—i130 RPM. 
i—5 H.P. Burke—Type EB 75—900 R.P.M. 
aes H.P. Robbins & Myers—TYPE K—850 


i—10 H. Burke—Type 1.2—900 R.P.M. 
2—20 H.P. Burke—Type EM 3—1200 R.P.M. 
i—20 H.P. Crocker R.P.M. 
i—35 H.P. Burke—Type EM—4.5—900 R.P.M. 
i—50 H.P. EM—4.5—1200 R.P.M. 
I—150 H.P. West—Type CW—1765 R.P.M. 


GENERATORS 


One 250 K.V.A. and one 300 K.V.A. Crocker 
Wheeler Generators direct connected to Skinner 
Tandem compound engines—480 volts—3 phase 
60 cycle, switchboard, iostromenta, piping. 
~- 300 K.W. General Electric Generator, 2300 

ph., 60 cy., direct connected to Curtis 
Sisam Turbine, is Ibs. pres.—3600 R.P.M. with 

5 K.W. G.E. direct connected exciter. 


One Quimby 4 stage Genteiaget pump direct con- 
nected to 75 H.P. G.E. motor—220 volts—3 phase, 
60 cycle, 1750 R.P.M.—500 G.P.M. 150 Ibs. pres- 
sure. 


One American Well 2 stage Centrifugal pu - 
rect to 30 H G.E. meter, 


oh, 00 1790 R.PLM, 200 tte 
with magnetic starter and safety switch. complete 


FEED WATER HEATERS 


One Goubert feed water Boater with 
ne Cochrane feed water eater, 54” di 

H.P. capacity. 


BOILERS 


One 444 H.P. Union tron Works, water tube 
200 Ib. working pressure, pulverized 


STEAM ENGINE 


H.P. Nagle vertical steam i 
cylinder, 12” stroke, flywheel 54° 


EMSCO EQUIPMENT CO. 


EMIL A. SCHROTH, Owner 


50 Hyatt Ave. Newark 5, N. J. 
Phone Mitchell 2-3536 


DIESEL GENERATOR UNIT 
1500 H.P.—1250 KVA 


5/00/2400." $00 RP Me Ali 


immediate Stock Delivery Rebullt 
Worth 


FOR SALE 
2—600 HP, 200#, W. T. Boilers 
1—150 KVA D/C Full Diesel 
I—150 KW Syn. Motor Gen. Set 
I— 50 KVA Generator D/C Steam Eng. 
'—72x18 ASME 150# HRT Boiler 
!—100 & 200 HP, 1800 RPM Motors 
|—24"x36” Jaw Crusher with Conveyor 
i—250 HP Ball Br. Slip Ring Motor 

H. & P. MACHINERY 60. 

6719 Etzel Ave., St. Louw Mo. 


Louls 14, Mo. 


FOR SALE 


1—400 H.P. B & W Water Tube Boiler 
s. 
1—350 H.P. B & W Water Tube Boiler 


General Electric Turbine 

Generator Set 3/60/2300. 

1—250 KVA. Allis-Chalmers, Moore Tur- 
bine Generator Set 3/60/2300. 

1—100 K.W. Allis-Chalmers Generator Di- 
rect Connected to 14” x 16” Skinner 
Engine. 3/60/220 

1—100 KVA Crocker-Wheeler Belt Genera- 
tor 3/66/2300 

1—120 H.P. Fairbanks-Morse Model 32-E-12 
Two Cylinder Oil Engine. 


TENNESSEE MACHINERY CO. 


121 Third Ave. S., Nashville 3, Tenn. 


1—440 HP Elec. Machinery, 3-60-440V, 900 
RPM, two bearing syn. motor 

1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type Mt 412 
slip ring motor 

1—275 HP Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1175 RPM slip ring 
motor 

1—250 HP General Electric, 3-60-440V, 450 
RPM, type 1-M slip ring 

1—200 HP Westinghouse, 3-60-2200V, 600 
RPM syn. 74956114, direct conn. ex- 
citer and starter 

2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 

2—100 HP, General Electric, type 1-17, 
from K, 3-60-440V, 350 RPM 

1—100 HP Westinghouse, type CCL, 3 ph. 
60 cy., 2200 V. 1750, Squirrel Cage 

1—100 HP Allis-Chalmers, type ANY, 3 ph. 
60 cy., 220V, 580 RPM slip ring. 

1—100 HP General Electric 3 ph. 60 Ff: 
4000V. 720 RPM syn., type TS with 
rect connected exciter 

1—150 HP Allis-Chalmers 3-60-440V. 450 
RPM slip ring 

3—100 HP, General Electric, 3-60-440V, 450 
RPM sq. cage 

4—75 HP G. E. 3-60-2300V, 400 RPM, type 
I, sq. cage 

1—75 HP General Electric, type KT, frame 
562, 3-60-440V, 450 RPM 

1—75 HP Fairbanks-Morse, type H, frame 
105C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 

1—75 HP Lincoln, type 1Q, 3 ph. 60 cy 
3 phase, 440V, 600 RPM Squirrel Suns 

2—75 HP Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 

—60 HP Lincoln 3-60-220V frame IXM, 
900 RPM slip ring 

1—50 KW factory built mg | set, 125 Volt 
Ideal $00 RPM driven by 75 HP, sq. 
cage 220/440 V. motor 

1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form K 

1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 

1—60 HP General Electric, 3 phase, 60 
cycle, 440 volt, 600 RPM, type MT 556 
slip ring motor 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 

1—50 HP Triumph 3-60-440V, type C12 
1150 RPM, slip ring, rotor & stator re- 
wound 

1—50 HP General Electric, 3-60-440V, 900 
RPM, type I-M, slip ring 

1—50 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 

2—50 HP Allis-Chalmers, 3-60-440V, 720 
RPM, slip ring 

1—50 HP General Electric, 3-€0-440V, 690 
RPM, MT 546, slip ring 

1—50 HP Wagner 3-860-440V, 495 RPM, type 
BM, Sq. Cage 

1—50 HP Allis-Chalmers, 3-60-440V, 490 
RPM, Sq. Cage 

1—SOHP Westinghouse CS 2-860-440V, 420 
RPM, Sq. Cage 

1—50 HP General Electric type I-M, 3 ph. 
60 cy. 440V, 720 RPM slip ring 

1—45 KVA Fairbanks-Morse, 3 ph. 60 cy. 
220 V, 1200 RPM alternator 

2—30 HP Fairbanks-Morse, 3 ph. 60 cy. 
2220V, 3600 RPM, type HO, frame 12B 
ball bearing 

1—50 KW, Allis-Chalmers, factory-built, 3 
bearing M-G set, 125 volt DC driven 
by 75 HP, 3 phase, 60 cycle, 220 volt 
1165 RPM motor 

2—175 HP, 230V, DC Westinghouse, type 
SK, 150 to 550 RPM 

1—100 HP General Electric, type CD, fr. 
123, 230V, 1200 RPM 


a * HP Westinghouse, SK, 230V, 600 
— Diehl, 230V, comp. interpole 700 


The Wente Electric Co. 
Hamilton, Ohio 


Rebuilt Motors & Generators Since 1906 
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ELECTRIC EQUIPMENT co. 


63 CURLEW ST. . ROCHESTER 1, N. 
P.O. Box 51 . . Phone: Glenwood 6783-4-5 


SPECIAL VALUES 


1000 KW. 250 v. steam engine gen- 
erator set 


500 KW. DC M.G. 600 v. DC 900 
speed, Allis Chalmers. 


400 KW. 3 unit 250/500 volt Gen. 
Elec. Syn. M. G. set 


120 KW. 500 v. DC gasoline engine 
gen. set 


100 KW. 125 volt, 
M.G. set Syn. Drive 


70 KW MG. Set 70 v. 1000 Amp. 
Burke, syn. drive 1200 RPM 


35 KW. 125 v. M. G. set. S. C. Drive 


150 KW Rotary Converter. 125/250 
Volt, 1200 RPM 2300 V AC 


100 KW. 125/250 volt, 1200 rpm. Gen- 
eral Electric synchronous rotary con- 
verter. 


300 KW. 250v. West. 900 rpm. syn. 
rotary converter 


G.E. 1200 rpm. 


20—25 H.P. Westinghouse 220/440- 


. 60-3-900 TEFC Motors 


4—-200 HP. G.E. type KF vertical 
440-60-3-900 Class 1-D explosion proof 
motors 


1—100 HP. same description as 
above 


1—700 H.P. GE-KT-2300-60-3 
R.P.M. Motor 


6—15 KVA New G.E. 120/208 V. 60- 
3-1800 A.C. Generators and Eng. 
Gen. Sets 


1800 


129—15 KW. Westinghouse type SK 
93, 125 volt, 1200 rpm. New D. C. 
single bearing Generators 


15—-New Reliance type 2VS vertical 
MG sets 250 V. D. C 


18—New Reliance type 5 VS vertical 
MG sets 250 V. D. C 


We have hundreds of wanted electrical 
items in our large warehouse. Whatever 
your wants electrical, wherever you are, 
wire us collect. 


ELECTRIC 
EQUIPMENT CO. 


BOX 51, ROCHESTER, N. Y. 
PHONE GLENWOOD 6783 
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@ SEARCHLIGHT SECTION 


@ One of the most complete varieties of A/C and 
D/C electrical equipment ever assembled under one 
roof . . . thousands of items in stock and built to 
specifications from 1 to 500 KW. 

@ We stock used equipment in 1, 2 and 3 phase sizes 
from 1 to 5000 H.P. .. . all 

THOROUGHLY OVERHAULED 
rebuilt—tested—approved—guaranteed for one year 


AGENTS FOR: CROCKER-WHEELER, BROWN & BROCKMEYER, 
WRITE OR U. S. ELECTRIC TOOL CO., WESTINGHOUSE AIR ll 
WiRE "SCHRAMM" and others. 


Benjamins for =A 


ESTABLISHED 1904 Wladser 5-1700 
12th AVENUE * BROOKLYN 18, 


USED POWER 


pLant Equipment | 60 KW, 250 Volt MG. Set AC Drive 


For Sale By O 
G.E. Synchronous Motor 220/440 volt, 900 


One (1) Wm. Bros Boiler & Mfg. Co., 250 


with spreader “foree stoker, RPM, complete with DC Panel AC 440 volt 
Two (2) HBT. 72" x 180" hand-fired Compensator and Field Application Panel. 
One a Gardner Denver duplex 8” x 5x All in tip-top shape, ready for immediate 


connected to 50 K.W., 480-volt, three-phase, 
60-cycle, G.E. Co., 1200 R.P.M. generators 


conden. PORTER ELECTRIC COMPANY, INC. 


One (1) Chuse Engine & Mig. Co., non- 


engine, 180 612 Third Av. S. Minneapolis, 2, Minn. 
225 R.P.M., 480-volt, 60-cycle, three-phase Geneva 8655 : 

fl condition. ' ELECTRICAL EQUIPMENT COAST TO COAST 


One (1) Chuse Engine & Mfg. Co. uniflow 
poppet valve engine, 150 lbs. steam, direct 
connect to 250 K.W., 200 R.P.M, 480-volt, ae 


450) HP Ridgeway Horizontal Steam 


Equipment can be seen in operation. 


Engine and Direct Connected 
Alternator 300 KW 2400 volts 
BOILER 3 Phase 60 Cycle 


Heine Boiler 360 HP, of Stamped 167# 
pressure. Full trim. artford Insured. PRICED TO MOVE. 


Missourt Can be seen at Hancock, Vermont. 


F. Inquire VERMONT PLYWOOD INC., Hancock, Vermont or 
Kansas City, Missourl, Zone 8 BLAIR VENEER COMPANY, North Troy, ‘Vermont 


FOR SALE FOR SALE | 
D.C. MOTO RS General horizontal Stokers & Stoker Drives 


type ATB, 36-600-200—Serial No. 1012494. For 


: ss direct connection to horizontal shaft. 1—Westinghouse Single Retort, frame 
18—New Leland in original cases, Separate bolt driven exciter—15 KW, General Elec- 129 L x 9’ 142—suitable operating 
3 HP, 300 Vv... 2400 RPM, + 50 rpm—form A, type RCI2, 
Series wound. May be used KW 180 rom e000 CFM. sien 
or 0—500 
as either motors or genera- No. 58106, - - . 1—Westinghouse Single Retort, frame 
ones Separate belt driven exciter 15 Kw General Elec., 84 J] x 9’ 142”—pressure 85 to 150 


one blower. Capacity 12000 C.F.M. 


NEW ENGLAND BUTT CO. Both Generators recently rewound 
7 HOLYOKE WATER POWE ’ SEIFERT MACHINERY CO. 
304 Pearl St Providence 7, R. |. R CO 1440 N. 7th 
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the biggest 


. but it took 
PLIBRICO to bring 


out her full powers 


wheeler SPRAGUE was launched in 1902, but none 
as big. Originally built for operation in the coal trade 
she was sold after a long and colorful career to her 
present owner, the Standard Oil Co. of New Jersey, 
Louisiana Division. 

In the hands of Standard Oil, a course of rejuvenation 
began. The SPRAGUE, a 1600 hp. steamer with two com- 
pound condensing engines, was originally equipped 
with seven 84” x 14’ return flue boilers, coal-fired, 180 
lbs. pressure. These boilers were replaced by Standard 
Oil with four oil-fired Foster Wheeler steam generators, 
15,000 Ibs. steam per hr., 250 Ibs. pressure. Thus 
equipped, she performed Herculean service in World 
War Il, delivering millions of tons of the petroleum 
products that were truly the sinews of victory. 

In 1944 Plibrico entered the picture. The furnaces in 
connection with the two forward boilers were rebuilt 
as shown in the accompanying print, employing Pli- 
brico sectionally-supported air-cooled construction. Fur- 
naces were enlarged, extending below deck (see dotted 
lines). Plibrico suspended arches were installed. Cooling 
air was used as pre-heated air for combustion. 

The changes were immediately rewarded in im- 
proved efficiency and performance. COz jumped from 
8% to 12.8% (8% is still the best CO2 obtainable from 
the unchanged aft boilers). What this means is shown 
by comparing seventeen trips between Baton Rouge 
and Memphis before and after the change. The SPRAGUE 
made seventeen trips since the new furnaces were in- 
stalled in three days less time, delivered 13,156 more tons 
of oil, and burned 406 less barrels of fuel oil than in the 
seventeen trips before the change-over. And the story 
of reduced maintenance is no less amazing. Since the 
new forward furnaces went in, only $50.00 has been 
spent on their maintenance, while approximately $3,000 
has been spent on the two aft furnaces! 

But this is just one more of the many examples of big savings 
that are produced by Plibrico engineering, refractories, and con- 
struction methods. Your local Plibrico distributor will gladly 
quote on your needs from small repairs to complete settings. 


Write for large catalog, specifying water tube or H.R.T. boiler 
to receive proper literature. 


PLIBRICO JOINTLESS FIREBRICK CO. 
1818 N. Kingsbury St., Chicago 14, Illinois 


PLIBRICO 


FIREBRICK 


»YWER © December 1945 


LOT of tow boats have been built since the stern- 


oat afloat! 


MN, 


Upper portion 
of Plibrico front wall 
showing superheater. 


Portion of Pli- 
brico sectionally-support- be 
ed, air-cooled side wall 
showing inspection door. 
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ADVERTISERS’ INDEX 


Where an * appears after a name the advertisement does not appear in this issue, but appeared in preceding issues. 


Adams Co., R. P. 


Air-Maze Corp. 
Air Preheater Corp. 
Air Reduction Sales Corp 
Airtherm Mfg. Co. 
Air Seamepest’ ‘Ass’n of America for Rail- 

way Express Agency 1 
Ajax Flexible Coupling Co. 
Alco Products Div........... 
Aldrich Pump Co..... 
Alken-Murray Corp 211 
Allen-Sherman- .Second Cover 
Allis- Mfg. 

32-33, &. 181, 203, 215, 278-279 

Allpax co. * 222 


American Bosch Corp. 

American Brass Co.. 

American Chain & Cable Co 
American Chimney Corp. 
American Coal Burner 

American District Steam Co 
American Engineering Co 
American Flexible Coupling Co.... 
American Locomotive Co......... 56-57, 258 
American Metal Hose Branch 186 
American Pulley 

American Pulverizer Co 

Ames Iron Works 

Anaconda Wire & Cable Co. 
Anchor Packing C 

Anderson Co., V. I 

Ansul Chemical Co., Div 
Arkansas Fuel Oil Co. ° 
Armstrong Cork Co 

Armstrong Machine Works. 
Arnessen Electric Co 

Associated Valve & Engrg Co.. 
Atlas Lumnite Cement Co. 

Atlas Valve Co. 


Babbitt Steam Specialty Co. 

Babcock & Wilcox 4-5 
Babeock & Wilcox Tube Co............. 
Badger Fire Extinguisher Co. 

Badger & Sons, E. 

Balley Meter Co 

Baldwin-Hill Co. 

Baldwin Locomotive Works. 

Band-It Co, 

Bartlett & Snow Cc. 

Bates Co., j 

Beaumont-Birch on 

Belmont Packing & Rubber Co 
Bernitz Furnace Appliance Co 

Besler Corp. 

Bets Co. 


Blaw- Co. 

Boller Tube Co. 

Bonney Forge & " 
Boston Woven Hose & Rubber Co. 
Botfield Refractories Co. 

Bowser, Inc, 

Brad Foote Gear Works. 
Brickseal Refractory Co. 
Bridgeport Brass Co. 

Briggs Clarifier Co. 

Bros Boller & Mfg. 

Brownell Co. 

Brown Instrument Co 

Brunt Equipment Co. 

Buell Engrg Co 

Buffalo Forge 
Buffalo Pumps Inc 

Bull Dog Electric Products Co 
Burgess-Manning Co. 

Burke Electric Co 

Burlington Instrument Co. 
Bussmann Mfg. C 

Oe., BA. Ma. 

Byron Jackson Co.. 


Canton Stoker Corp. 

Co. 

Cardox Corp 

Carey Mfg. ° 
Carling Turbine Blower ri 
Carrier Corp. 

Cash Co., A. W. ee 
Cash Valve Mfg. Corp., "A. W.. 
Chapman Valve Mfg. Co.... 


Chase Brass & Copper Co. 
Chicago Metal Hose Co. 
Chicago Pneumatic Tool Co 
Cities Service Oil Co 
Clarage Fan Cc 


Cleaver-Brooks 

Climax Engrg © 
Cochrane Corp. 

Coffin Jr. Co., J. 8. 
Combustion Control Corp. 
Combustion Engrg Co 
Connery Construction Co 
Cooper Bessemer Corp. 
Coppus Engrg Corp 
Corning Glass Works 
Crane Co. 

Crane Packing Co. 
Crocker Wheeler Electric Mfg. Co 
Cryer Trap & Valve Co. 
Cuno Engrg 
Cutler-Hammer, Inc. 
Cyclotherm Corp. 


Dampney Co. of America 

Darling Valve & Mfg. Co 

Dart Mfg. Co., E. M 

Davis Engrg Corp 

Davis Regulator Co 

Dearborn Chemical Co. 

Defender Instrument & Regulator Co... 
De Zaval Geparater 21 
De Laval mene Turbine Co 

Deming 

Detroit Stoker “Co. 

Diamond Power Specialty Corp. 

Dixon Crucible Co., Jos. 

Dodge Mfg. Corp. 

Dollinger Corp. 

Dowell, Ine. 

Du Pont de Nemours & Co., E. I 

Dura-Tred Co. .. 

Dutton Co., C. it. 


Eagle Picher Sales 
Pumps In 
Eddington Metal 


Ehret Magnesia Mfg. Co....... @ 
Electric Controller & Mfg. Co. 

Electric Fish Screen C 

Electric Storage Battery Co. 

Electro Metallurgical Co... 

Flein Softener Corp.... 

Elliott Co. 

Engineer Co. 

Everlasting ‘Valve Mfg. Co 


Fairbanks Co. ... 

Fairbanks, Morse & Co. 

Fairfield Engrg Co. 

Fairmont Coal 

Falk Corp. ‘ 

Farris Engrg Co.. 

Fedders Mfg. Co. 

Federal Telephone & Radio Corp 

Felt Products Mfg. Co 


Bros 

Flagg Co., 
Flexitallic Gasket Co. 
Flexo Supply Co. 
Flexrock Co. 

Flynn & Emrich Co. 
Foreston Coal Co. 
Foster Engrg Co 
Foster Wheeler Corp. 
Fostoria Car Corp.... 
Foxboro 
France “Packting 


Fulton- Sylphon Ce. . 
Fyr-Feeder Spreader Stoker 


Gardner-Denver Co. . 
Garlock Packing 
General Coal Co.... 


Goetze Gasket & Packing C 

Golden Anderson Valve Specialty Co. 
Goodall 

Goodyear Tire & 

Graton & Knight Co. 

Graver Tank & Mfg. Co. 

Graybar Electric Co. 

Green Fire Brick Co., A. P 

Greene, Tw & C 

Grinnell Co. 


Hagan Corp e 

Hall 

Haynes Stellite Co. 

Hays Corp 

Institute of Combustion 

Heacon Inc 

——_ Gage Div., American Chain & 
Cable 19 

Hendy Iron W orks, Joshua 

Henszey Co. 

Hercules 

Hoffman Specialty Co. 

Homestead Valve & Mfg. Co............ 

Honan Crane Corp. 


Imperial Brass Mfg. Co. 

Industrial Gear Mfg. Co. 

Infileo, Inc. 

Ingersoll-Rand Co. 

International Nickel Co.. 

Instruments Publishing Co.............. 228 
Iron Fireman Mfg. Co.............-.-. 12-13 


Jefferson Union Co 

Jeffrey Mfg. Co..... 

Jenkins Bros. ... 

Johns-Manville, Inc. 

Johnson 

Jones & Laughlin Steel Corp. 

Jones Foundry & Machine Co., W. A.. 


Keasbey & Co. 
Kellogg Co., 

Kennedy Valve’ Miz. 
Kennedy-Van- — 
Kewanee Boiler C 

Kidde & Co., 

Kieley & Mueller Co. 


Laminated Shim Co. 

Leavitt Machine Co. 

Leeds & Northrup Co. 

eslie Co. . oes 

Electric Co 

Linde Air Products Co 

Link-Belt Co. . 

Liquidometer Corp. 

Locke Regulator Co 3 
Lubriplate Div., Fiske Bros Refining Co.. 
Ludlow Valve Mfg. Co... bd 
Lunkenheimer Co. 54-55 


Macmillan Petroleum Corp. 
MacWhyte C 


Belting 


In 
Mfg. 
Manzel Brothers Co. 

Marion Machine Foundry & ‘Supply Co.. 
Marley Co. .... ‘ 
Marlin-Rockweil ‘Corp. 
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Valvoline Oil Co.. 
Marsh Corp., James P......... 
Mis. Oe.....- Standard Oil Co. of 167-168 
13 Steel & Tubes Div...................-..-268 
Midwest Se... * Stephens-Adamson Mfg. Co............. 46 Wallace & Tiernan Products, Inc....  ... 
180 ‘Sterling Engrg & Mfg. Corp............. 228 Walworth Co. .......... 253 
Stickle Steam Specialties Co............. * Warren Steam Pump 302 
214 Strong, Carlisle & Hammond Co......... 256 Webster & Co., * 
Airoil Burner Co. ............- * Struthora Welle Corp... Wedge Protectors, 
‘National Aluminate Corp..............- 147 Sturtevant Co., B. Western Chemical 
<ational Electric Products Co........... 299 184 Westinghouse Electric Corp........... 60-61 
Nugent & Co., Inc., W. W Taylor Co., W. 
ayior instrumen Wood’s Sons Co. . B 
Templeton Mfg. 228 Worthington Pump & Machinery 
OQwens-Corning Fiberglas Corp............ 244 To ‘a Shipy a ards Corp. (Combustion 4 
Toledo Pipe Threading Machine Co...... Cates Co 
Tripp Metallic Packing Co.............. 348 
311 Troy Engine & Machine Co............. 282 
Penney vania Flexible Metalic Tubing. Yeomans Brothers, 
Pennsylvania Pump & Compressor Co...188 Union Asbestos & Rubber Co.......... 48-49 33 
Permutit CO... eeeecceccrecereerceees 284 Union Carbide & Carbon Corp........... 296 Youngstown Sheet & Tube Co........... 242 
216 Union Chain & Mfg. Co..............-... 262 
Philadelphia Gear Works............... 292 Union Iron Works.................c.e. * 
Pipe Fabrication Institute ............... 229 * 
Pittsburgh Piping & Equipment Co....... 305 h Zallea Brothers & Johnson............... 347 


* 
Powers Regulator Co. 
Prat-Daniel Corp. ........... 
Preferred Utilities Mfg. 

Pritchard & Co., J. F. 3 


5 SEARCHLIGHT SECTION 
(Classified Advertising) 


287 SELLING OPPORTUNITIES .... .. ++ 352 Kick tle 367 
Flow Meters 28-29 Aljon Electric Diesel Co.. Liefke, 352 
Div. (Lee Tire & Rub- American Air Compressor Corp..............- 363 ‘Co, 3 
Republic Steei ‘Corp... 263 American Coat, Apron & Supply Co. Inc. The 352 Metropolitan Plumbing Supply Co., Inc...366, 367 
169 Atlantic Transformer 64 Mississippi Valley Equipment Co 366 
Berger Bros. Electric Motors, Inc............. 356 New England Butt Co 
eckbestos Products Inc... 288 Power Govipment 362, 
Roebling’s Sons Co., John A............. Ch Electric C 370 
oper Corp., Geo D “220 Cohen & Co. Rearick, 367 
Reto Div of Elliott 341 368 Rogers & Co Ralph | 368 
RS Products Duquesne Electric & Mfg. 365 Ross Power Eq, 
Electric Apparatus Sarre 363 Schoonmaker, ae 354, 358, 363, 364, 366, 367, 368 
Electric Equipment 369 370 
Electric Service Co., 367 
Schutte & Koerting 255 365 Thomncon Patter Co.. J . 367 
171 General Machinery Equipment Co....... 366, 368 Tolb 348 
Sinelai th Gear 267 Groenepon’ s Son Pipe Corp., Jos............. 367 
Sringfield Boller 1 Ircn Steel Products Wurth Electric Motor 
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7 to serve your full alilee inl | 
particular situation | assure you the 
ing capacity and oxygen remova 


Feed Water Heaters 


that bear the name 


Swartwout 


f ACH HEATER pictured here was engineered to meet somebody’s 
E need; it might be yours, with a little more or less heating capacity 
or storage space, or tailored to meet space limitations. The method of 

heating and deaerating in all of them is Swartwout’s, guaranteed to 

produce the results required. The proved ability of Swartwout Heat- 

ers to remove oxygen and mineral solids from feed water means less 

outage —lower maintenance and expense. Their rugged construction 

. backed by Swartwout’s high standards of engineering, work- 

manship and materials... means life-time trouble-free performance. 

Write for Bulletin S-18-E. - 


The Swartwout Company 


18501 Euctid Ave. Cleveland, Ohio 


POWER PLANT. 
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PIPING 
HANGERS 


A working knowledge of springs, 
levers and other mechanical devices 
is not enough to develop pipe hang- 
ers to meet the varied requirements 
caused by expansion, cantraction, 
pressure, vibration and load. 


The designing and production of 
PIPE HANGERS calls for a thor- 
ough knowledge of piping and pip- 
ing systems...the kind of knowl- 
edge Grinnell has acquired as a re- 
sult of 95 years of piping experience. 
Because of this background, Grin- 
nell is able to offer standard and 
special-purpose hangers to meet 
every conceivable requirement in 
piping. GRINNELL COMPANY INC. 
Executive Offices: Providence 1, R. 1. 
Branch offices in principal cities. 


GRINNELL CONSTANT-SUPPORT HANG- GRINNELL PRE-ENGINEERED SPRING 
ks... the ONLY CONSTANT- HANGERS... For flexibly supported 
SUPPORT PIPE HANGERS. piping, where constant-support is 
Weight transfer stresses are com- not required, Grinnell Spring 
pletely eliminated throughout the —_ Hangers allow less variation in sup- 
entire range of vertical movement. porting force. 


GRINNELL PIPE HANGERS AND SUP- 
WHENEVER PIPING is INVOLVED Ports... A complete line of adjust- 
fi fl able hangers and supports engi- 

. neered to meet all requirements. 


a 4 F 
er 1948 


er 


- built in such a logical way 
It ran a hundred years to a day.” 


Tue deacon’s famous “one- 
hoss shay” is the first engineered 
piece of equipment on record. The 
old deacon, you remember, knew 
his carriages, knew the weak 
spots, and strengthened them 
until every part was as strong as 
the rest. 


The poet's whimsical fancy is 
translated into scientific fact inthe 
modern fabricating shops of Pitts- 
burgh Piping & Equipment Com- 
pany. Here is every facility for 
testing of materials before fabrica- 
tion; efficient equipment for skill- 
ful handling of large and awkward 
pieces; modern tools, machines 
and furnaces for every shaping 
and heat-treating process, testing 
and inspection devices for use at 
any step in the fabrication, as well 
as of the completed job. 
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AND EQUIPMENT COMPAN} 


» BUY VICTORy BONDS * 


Forty-Third Street— Pittsburgh, Penna. 

| Woolworth Building, New York Peoples Gos Building, Chicago 

Chamber of Commerce Bldg, Indianapolis Public Squore Building, Cleveland 
Book Tower, Detrot 10 High Street, Boston 


634 S Gromercy Ploce, Los Angeles 
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